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EVEREST 


Flying Over the World’s Highest Mountain Realizes the 
Objective of ae Heroic Explorers 


By Lrvur. Cor, L. V. 


. BLracker, ©. B. E. 


Orgunicer, Howton-Mownt Evercat Flight 


to be the highest mountain in the 
world, Mlownt Everest his exercised 
a hypnotic fascination for explorers. 

The idea of a Hight te the mountain 5 10 
new one. Many vears ogo Jules Verne al- 
lowed himself to play with the subject. 
More recently, however, it was revived by 
Brig. Gen. C. G. Bruce, the famous leader 
of the early assaults, who, in 19271, pro- 
pased to use an airplane, He considered 
the machine from the point of view af its 
being an ausiliary to the climbers. rather 
than as the vehicle for the cameras and 
scientific equipment that would put inte 
concrete. form the actual results of an. ex- 
poring expedition. 

Later still, Sir Alan Cobham * pursuer| 
the matter practically, and he was followed 
by both French and German enterprises. 
Then the reaching of the Polest+ and the 
crossing of the Atlantict and of the Pacific’ 


*See “Seeing the World fram the Air,” by Sir 
Alan J. Cobham, iv the Natposan (roca rroc 
Magara for March, Ps, 

Sec, in the Natrowal Gooonariic Maas, 
“The First Plight to the North Pole" and “Con- 
gree of Antarctica by Air,” by Rear Adm. Richard 

velvn Berl, September, (ait, ened Amused, 1930; 
© Ale Coneivest, "August, 1927) am) “Mappitie the 
Antarctic from the Air,” by Capt. Ashley (. Mc- 
Kinky, October, 192, 

(See “Chir Transatlantic Flight.” by Richard 
Evelyn Byrd, in the Natmean Ceotearne Movnia- 
rine far September, 1927, 

t See “Our Conquest of the Pacific,” by Charlies 
E. Kingeford-Smith, in the NATION AT. GEOGRAPILI 
Macatee for October. 1928, 


| ea since it was discovered, in L852, 


left Mount Everest a5 the most fascinating 
geographic objective yet unflown. 

It was in April, 1932, that I became 
impresset with the fact that the crest of the 
mountain tight i sormownted, with some 
degree of certainty, by an airplane, and with 
the importance of this fact to geographical 
Siro, 

Although T had given up active fying for 
a number of years, T had kept in touch with 
many friends in the world of British avia- 
tion and with the general trend of technical 
progress, 

SCIENTIFIC EESULTS ESSENTIAL 

Tiowas the activities of the famous Bristol 
aircraft firm and their wonderful deyelop- 
ment of the air-cooled radial Jupiter and 
Pegasus engines which brought matters to a 
headin my mind. | became convinced that 
the latest Pegasus, in a suitable airplane, 
would carry pilot, observer, and oa useful 
load of cumeras dnd instruments to the very 
great height required and with a reasonable 
TMLee 

Without an observer and without fully 
dilequate photagraphic equipment,the flight 
would be much easier, but would be mere 
foolish sensationalism, inasmuch as no. $ci- 
entific results could be expected. As the 


vevent proved, this paint of view was more 


than justified. 

The project was hardly more: than 
roughed owt in my mind when 7 appreciated 
the necessity for calling in the codperation 
ofa first-class administrative organizer. 
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iS Kencion Titee—lourtesy Caamoot-Dritich Pictere Corp. 
A CHILERIO, AND THEN THE TAKE-OFF! 


Lord Clydesriale, chief pilet (left), and the nuthor, who acted as chief observer and operited 
the mapping, motion-picture, und oblique cumeras, uwasit the signal te toke the Pouston-Wentlond 


alot. 


(ol. P. 'T. Etherton, a former comrade in 
arms of the old war times in France and a 
fellow venturer in the Russian. revolutions, 
proved to be the iceal partner and a tower 
of strength from firét to last, 

Three principal obstaches loomed before 
us: the technical, the political, and the 
financial, 

The supercharged Peansus engine in a 
sttable airpline promised to take us over 
the technical fence, in spite of the fact that 
it hac at that time hardly emerged from the 
trial stape. 

Neither time nar the funds available 
would allow us to have a special airplane 
built for the flight, so we had to find one 
that was already in existence, This was no 
easy tusk. because these comparatively large 
aircraft are seldom built except to the order 
of coveroments, which fit them into metic- 
viously arranged programs of reéequipment. 

The field was still further narrowed by 
the fact that we would need oa large diam- 
eter propeller, hence a big. ground clearance, 
and also by the need for lifting a load which, 
when oxygen for the long flight came to be 
considered, wus a large one. 





Only a few of the otherwise suitable air- 
planes would take a radial air-cooled en- 
fine; and thus several months of inquiry, 
resenrch, and negotiation passed before we 
were able to place a definite order, At first 
we planned to have only one machine, but 
later we grew more ambitious, 

Similarly with the engine, of rather en- 
gines, The stantlard Pegasws- proved a 
noble stand-by, but it had to have a super- 
charger, which cid not happen to be in pro- 
duction In quantity at the time, and a 
special bevel-cear drive for the unusually 
bit dynamo which we required for our task 

Months of hard work, punctuated with 
periods of intense anxiety, took ws over the 
technical obstacles at long last. 


LEMOTE NEPAL RULER APPROVES PROJECT 


The political difticulties which confronted 
us in April, 1932, were so great that many 
British officials assured us gloomily that we 
could not bope to surmount them. To 
reach the summit of the mountain, one must 
fly either across Nepal or across a portion 
af Tibet. The latter was out of the cues- 
tion, That vast, remote country is ruled 


THE AERIAL 





THE FERSONNEL OF THE 


CONQUEST OF 


HOUSTON- 


EVEREST 


ZY 


Ris See 


: om 
cig: — 
1 Taare Veli Pivtere Gigi 


EXPEDITION 


a " 


Linn Tlinim—C iar 


MOUNT EVEREST 


The two planes, the Howton: Weithend anid Westlond-Waldce, were hooeed in temporary canvits 


hungars of Lalhnly fell, on the wide, level plain nine mile 


sploncdor (at text, page 138) 
by oo theocracy of lomas who would not 
even countenance such u suggestion, 

The Government.of Nepal ts sympathetic 
to real scientific endeavor, but the Maharaja 
who rules that beautidul, renwite kingdom 
had to assure himeeli that our project was 
avind and serious, Lf it were not well run, 
mishaps might take place, forced londings 
or crashes in loftw ice-bound valleys, entail- 
ing Sail pao and embarrassments, po- 
litical and practical. 

At last. thi inks to the support of the Royal 
Geographical Society, all doubts were re- 
solved. Early in June I received an official 
letter conveying the Maharaja of Nepal's 
permission for a flight tn Mount Everest. 

Meanwhile a very influential committee 
had been formed under the chairmanship of 
Lord Peel, who had been twice Secretary of 
State for India. Tt was not long after this 
that Lord Clydesdale inined us, with the 
happiest resulis for the Expedition, as all 
the world new knows, Not only had our 
venturers cause to admire his skill and 
harcibood asa pilot, but still more cause to 
be in his debt for his insight and courage in 
lending the weight of his support to-an en- 


eit of Purtica, g ciy of Aioeyl 


ifice 


lerprise that, in its early days, the work 
considered foolhardy and vistonary. 

By mit-June, then, the political sanctions 
had been obtained and an option secured on 
the necessary engine and airplane. 


LADY HOUSTON PATRON OF FLIGHT 


But while we bad been feverishly at work 
miking secure (hese two essentials, the 
third, most essentio! of all, threatened to 
slip irom our grasp. The world clepressian 
had set in, in full force. Various public- 
spirited benefac tors | Science Were Com 
pelled to abate their financial support, and 
for two or three desperately anxious month 
the whole Expedition trembled on the es 
of disaster. 

The three of us upon whom the burden 
fell were really worn out by anxiety. We 
held a council of war in our littl Chelsea 
office, grimly totting up the sums we could 
count upon from here and from there. We 
could barely. make it enough even for a “for- 
lorn-hope”’ attempt with a single machine. 

Suddenivy we remembered Lady Houston, 
that wonderful benefactress of British avia- 
tion, Up till then her medical advisers had 
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THE VICEROY OF INDIA 


INSPECTS TUE 


sarinsy Caninant-Triteh Picture Con, 


Lamon Tinies -—t 


* JTOUVSETON-WESTLAND i 


The cockpits contained a muze of electric wites for heating and operiting the cameras, and [or 


warming the iyi ink ett girl jets 


no be pilot and observer could talk during the flight 


on the etyern tans (ste test, pee 135). 


A telenbone was instalire 
After the planes had bees ase inlilor! at 


Karachi, they were flown to Purnea, with stops fire ‘at Jodhpur and then at Delhi, where Hi 
Ertelleney Lonl Wilinedon ettertained the fiyers (ae page 142). 


prohibited any approach to her, but now 
the situation was more encouraging. She 
could receive letters andl grant interviews. 
Unanimously we decided that Lord Clyites- 
dale should write to her. ‘The letter went 
of that day and met with a quick response. 

lt was not long before she intimated that 
her generous purse strings Were open uncon- 
ditionally for the support of the flight. Not 
only did she, by her munificence, place the 
Hizht on its feet, but she followed its inter- 
ests from first to last with the closest atten- 
tion. 


SUASON OF YEAR IS IMPORTANT FLYING 


FACTOR 

Now our ansteties took a fresh form, We 
were threatened by the time factor. The 
ideal senson, from the all-important point of 
view of the weather, would have been No- 
vember or late October. Until September 
the violent rains of the Indian monsoon 
switthe the mountains in impenetrable cloud 
and mist. In Decemberand January there 
is again a prospect of short spells of rainy 


weather and of huge gathering clouds, which 
are the chief enemies of photography. 

Business arrangements drageed on, 80 
that it proved impossible to place orders in 
time to secure delivery of aircraft and en- 
ines until January. However, the orders 
were Placed and checks paid over for the 
machines and for evervihing except minor 
details. 

At this point, at the suggestion of the Air 
Ministry, we were joined by Air Commodore 
P. F. Mf, Fellowes, D. 5.:0., who assumed 
the post of Chief Executive Officer, to take 
charge of the actual flving operations. As 
presence and experience became of high 
value to the organization, and his status in 
the Royal Air Force overcame many nunor 
troubles during the period when countless 
administrative and technical details had to 
be arranged. 

From first to last we received very valu- 
able advice and assistance proffered most 
cordially by the Air Ministry and by all 
the establishments of the Royal Air force 
with which we came in contact. Prominent 
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EVEREST 


Some stil] wearins thelr electrically heated clothes, the pilots and observers are discussing inc 
oents of the epech-making fieht over the world's loftiest mountain, From leh te mht: Colom 
Ltherion, Expedition secretary; Lord Clycheadale, Air Commodore Fellowes, Colonel Blacker. (hy 
plane), Plight: Lirutenant MicIntyre, and Photographer Bonnet. The equipment shown here in 


eli ES 


among these were the Royal Aircraft Estab- 
lishotnt and the R.A. F. School of Photo 
raphy at South Farnborouch, the R. A. F. 
Aircraft Depot at Karachi, and the Experi- 
mental Establishment at Martlesham 

The fitting out of the two Westland air- 
crate for their special work had involved 
much thought and planning 

The special planning came into the ob- 
server department, and so it tell to me to 
werk the details in conjunction with 
(captain Keep, the talented designer of 
Westland Aircraft Works. to whom the Ex- 
pedition owes a very great debe. 





SPEED 


‘sD CLIMBING 
Ross TAL 


hw ER WERE 


inart from the oxygen installation, the 
pilots’ cockpits differed litthe from the ner- 
mil, The observer's compartment had to 
we redesigned. Both airplanes were two- 
stater “general Purpose military aircraft, 
iriginally armed with fixed Vickers zuns 
for the pilot and carrying Lewis guns on 


rotating mountings for the air gunner. 





OAV Ee flaw-meter, manometers, revuistors, heaters, 


attimeters, goorcls, and rheostats 





The PL ¥..3, which we renamed the Hows- 
fon-Westland as a compliment to Lady 
Houston, had oriminally been planned to 
carry a torpedo as well as to have folding 
wings for ship stowage. All the armament 
was stnippeéd off and replanning commenced, 

We soon decided to inclose the rear 
cockpit, partly as an aid to keeping out the 
terrible cold of the upper air, but eéven 
more 25 an aid to that 15; 
in obtaining the utmost speed and climbing 


~ pees Lor Mmance — 


paver 

The latter was clearly of the highest 
mportince. The cdesiener of the airplane 
would undertake that the machine would 
carry pilot, observer, four hours’ fel and 
oil, parachutes, two complete sets 
with an ¢mergency reserve, and some eighty 
pounds in weleht of camera equipment, to 
13,000 feet. In addition, there was the gll- 
important electrical installation 

At fret sizht, this height of 33,000 feet 
would seem to afford a fair marecin of some 
POU) feet over the summit, Closer investi- 
indicated, hawever, 


ENV Pen 


sation by the scientists 
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Cin the lett are the fuel any 


PILOT'S Ci 


MRFIT TS A JiGsAWw Furey 


went-toce, ihe Petre! (ted tap, the engine awitch, be. crock, the wis 
pecd indicuter, Lhe altimeter, and o spy hole to check the petrol fow—to tention only o few which 
ure fatniliar to aviaters. Hult many pilots who have nut more altitude flichts woul) be confused by 
me feht-hoand instruments, switche: and taps; which include beating switche for cloth: lowes 
beots, the camera flash bulb, and the oxyvyen-beating apparatu te Lect Hite pie). Th 


| fe gle pe 
l both Everest planes had! fo us 


that certain likely conditions of the 
round about the mountain, it 
wotid be necessary to allow another 27,500 


1 
feet, 


yr wah 
SUITES e rs 


In other words, should the weather cause 
the air to be temporarily thin and tenuous, 
the machine might have that much more 
dificulty in climbing in comparison with 


its powers in what the meteorologists call 


WiTE ELL 


gape 
these imsirumcnt: an mth tient 

. “stared ire] almosphert | This weil re- 
cuce the margin to 1,350 feet—a bare 400 


yards over that icy crest 


ThIWN-DRAFT WISsts THREATEN 


CLIFFS 


CRASH ON 


We knew that there would be a powerful 
down drett or overtall of wind, not only on 
the ieeward side, but-also, to a less extent, 
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on the windward side of the mountain. .No 
ane could forecast the streneth of these, 
which might well be terrific; so that |,350- 
foot margin wus all there was to save. the 
machine from being beaten down by the im- 
mense wind forces onto those terrific cliffs. 

Therefore the extra 500 feet of ceiling 


which the inclosing of the cockpit offered us 


might make all the difference 
cess and disaster, 


‘TWEEN Sii- 


We constructed a roof with double flaps 


hinged along the sides of the fuselage, so 
that they could be folded down inward alter 
the completion of the climb to allow the 
observer to put his head and shoulders out- 
side. ‘These flaps had transparent celas- 
troid windows, and the arrangement worked 
excellently, 

Next came the electrical installation. 
This was essential to the lvesof pilot and 
observer, not merely in order to heat their 
clothing, but still more to supply current to 
the oxveen heaters, 
gus were heated, it might freesé solid in its 
tiny orifices of issue. In that event the pilot 
would lose cqunsciousness in 35 seconds. 

In a fight aver level country he might 
poussibly recover after the machine had 
awooped down out of control for ten or 
twenty thousand feet Over the mountains 
there could be no such hope. 

Thus the electrical supply was vital, [ts 
planning was hedged rourdl by special «il- 
ficulties, A dynamo was necessary, ane it 
is the usual practice to have this driven 
hy a windmill, But a windmill would not 
act at the preat heights unless snecially ce- 
stimed. of enormous size and this of corme- 
sponding weirht and “drag.” So it had to 
be driven by a gearing from the engine. 

Fresh difficulties cropped wp. No such 
hirge dynamo as we required hod ever been 
installed; so special gears had to be de- 
sim and embodied. Next a hattery was 
needed a= a stand-by: but accumulators 
have the idinsyncrasy of giving po current 
in wreat cold. So the battery had to be 
packed about in felt and much trust placed 
in the inter wition of Provitlence to save 
it from a chill. Tn actual reality, all de- 
pended ae the single dynamo, which rose 
nohly to the accasion, 

The current had to eo through two heated 
suits, two pairs of boots and gloves, and 
even through both pairs of goggles, which 
were warmed by tiny hot filaments cleverly 
inserted between two thin sheets of triplex 
lines. 


Unless the life-giving. 


135 


Not less important was the warming of 
the many comeras which were to be carried 
and of their spare films, One of our dliff- 
culties was that celluloid film, when frozen, 
becomes brittle and flies to pieces if one 
attempts to bend it. 

Of our eight cameras, three cine cameras 
and two survey cameras depended on this 
celluloid film, Here we met with diffical- 
ties that were almost heart-tireaking. The 
films ond the mechanisms proved lempera- 
mental to the last degree. Nor was it an 
easy matter on which to experiment. The 
tirplanes had to be packed and shipped al- 
mot as soon-as they were ready: so that 
tests in actual high flights could only. be 
brict. a 

So we arranged with the leacing British 
firm of refrigerating engineers, Messrs. Hall 
of Dartford, who most kindly: fitted up a 
aptcial chamber affording the extremely low 
tempcraiures: down to minus 60 degrees 
centigmde—that i, 76 degrees below zero, 
Fahrenheit—which we needed. This was 
most costly to keep chilled for any long 
period; so tests, however vital, were neces- 
sarily hasty. At length we made everything 
work, but only just in time. 





YORTIFYING CAMERAS AGAINST EXTEEME 


COLD 


Each of the eight cameras was provided 
with either internal heating elements or 
with a padded fabric jacket with heating 
wires sewn into it, similar to thoge in the 
stilts (See illustration, pase 142). 

Not only did each camera, but the spare 
magazine for each survey camera and the 
spare spools for the cine cameras, call for 
heated jackets as well. Fortunately, the 
oblique cameras wete a.simpler problem, 
using plates: but it will be realize) that 
each camera needed a flexible cable to be 
led to it, and the multiplicity of these in the 
cockpit formed a ventable spider's web. 

To prevent the many leads getting tan- 
gle with oxygen pipes. connections for 
heated clothing, and with telephone leads 
was a formidable problem for the observer, 
hampered by the huge bulk of his suit. 

At last all was reasonably ready on the 
very eve of the day on which the ship 
stalled: but, even'so, many details remained 
to be completed i in Indian, We carried out 
acceptance flights in which machines and 
envines performed admirably, giving more 
height than their designers had originally 
promised, 
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They were ruéhed 
down whose hatches 
with much care 


SLeVediores 


1 ha are the Nal vawma, 
they hte to be caked 


ane skill on the per ol tive 


Meanwhile we had enlisted the coopers- 
tion of the (aaumont-Bntith Picture (Corpo 

itinn, in order to produce 
the highest order 
liant director, Mr 
camenmen of surpassing skil 


Bonnet and vA. L. 


a cinema film of 
Phey sent with us a brie 
Geoiirey Barkas, and 
I arid oxreri- 
enoe, Wiesars: Siciney 
Fisher. 

We. the personnel of the Expedition, set 
wut by divers means for Karachi, the pro- 
eressive westem air 

Both pil 


| 
Lieut, Lo, 
names, Lec ni pram bet I ¥ 
7 


Lmcita. 
ots, Lord Clydesdale and Flight 
F. McIntyre, few out in Moth 
Air Commemlote 
Fellowes; Mrs, Fellowes, Mr. E. C. Shep- 
bormid Wis Sne- 
cially attached to our Expedition, and Mr. 
CH. Hovhes: a competent eround engineer. 
The three Moths arrived intact at Ra- 
rachi, after a iourney protracted by red 
Liayn and bad weather. in conditions which 
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culties fight bese, near 
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were consicere! | ‘iy SOME puede s to be more 
hizordauws than the flight over the moun- 
tain itself. Colonel Petherton and the cine- 
matocraph party preferred the I. & 0. mail 
which made better tome while | 
pinned my fagth to tbe sturdy and reliable 
Hannibals ‘of Imperial Airways. 

ADy own 


Cura kett, = 


eframner, 


means of transportation proved 

| Wis al lat ith ae ctl abies] hy 
train to Purnea to prepare the way. There 
I met with a most hospitable welcome Irom 
the small COV iil planters 


MOGUL CITY BECOMES A NEWS CENTER 


[n fanmer time:-the district had been a 
rich producer of indigo, but the industry de- 
clined. owing to the rise of aniline, Nor has 
rte replaced it excepl iIngmnor degree. Lin 
eatticr days still, when Clive and Hastings 
thrust the Mogul viceroys from their jew- 
eled thrones, it became an important pgarri- 
son, watching the frontier of the militant 
Phe line 01 


Morul forks was bequeathed to the troops of 
the Honourable Company, and Purnea was 
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The government of thir mountain kingdom of nearly six millon people i military. 
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Photceeraph by Col, P. T, Evberten 
THE MAHARAJA OF NEPAL RETUENS A SALUTE 


The 


hereditary Maharaja reigns. Tut the Prius Minister, who also is-entitied Muharaja, rules and con- 
trole the army. Should you wish to address the sovereich, the corrnct form would be, His Majesty 
Mahirajadhirija Trikhulana Bir Bikram Jung. babidur Shah Babiidur Shumehere June. 


a whirl of feminine beauty and scarlet uni- 
forms. Now three moldering cemeteries bear 
testimony in the form of baroque tombs to 
the brave days of old. 

The thedll of the tieht to Mount Everest 
brought Purnea into the limelight of the 
world’s news. Excitement was. intense, for 
few, even of the European inhabitants; had 
ever seen an airplane. I found prepara- 
tions for our landing pround and canvas, 
stec-framed hangars well under way in the 
able hands of Mr. W. G, Came, executive 
engineer of Bhagalpur, 


THE FIRST SIGHT OF THE MOUNTATN! 


Purnea is 60 miles south of the foothills 
of Nepal, in » Bat, cultivated plain across 
which runs an amazing. tract of level turf 
$0 miles lone. We could have had ionding 
grounds there for all the air forces of the 
world, 

It was on our way there that we four, 
in the two Moths, received our first sight 
of the mountain. From tava we flew to- 
ward the great gray sand banks of the 
Ganges, athwart our course. 


Beyond, suffused ina dense purple haze, 
lay the plains of Bihar, Asoka’s ancient 
kingdom and the heart of his great empire. 

suddenly, up from the hard, straight 
line where the haze met the azure basin of 
the sky, appeared three wondrous points 
of white. Over our right wings we saw, 
wreathed in clouds, that which was Kin- 
chinjunga, and ahead there enthralled our 
mize the far-distant creets of Everest and 
Makalu (see diagram, page 130), 

Three immaculate snowy pinnacles swam 
majestically alone over this wine-dark sea 
of mist. We could scarcely bear to glide 
down to land and so Inse the beauty of this 
sight, even for an ber. 

At Bhagalpur, the Bogzley Wollih of 
Joseph Sedley and “Vanity Fair,” we found 
not only efficient and energetic preparations 
in hand for our Expedition, but the most 
cordial hospitality from Mr, John R. Dain, 
the Commissioner, downward. 

We flew on the 40 miles to Purnea, to 
fined the landing ground already leveled and 
work well in hand on the hangars, 

The hospitality of the people of Purnea 
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rivaled that of Hhagalpur, from Rajahs and 
braad-acred planters down to the humblest 
peasants, who made gay paper triumphal 
arches decorated with very creditable gir- 
Planes of tinsel. 

So good were all arrangements being 
mide on our behalf that we were soon able 
to fly back to Karachi in one of the Moths 
to bring up the big Westlands. 


SEDDEN STORM WRECKS ANS ANCHORED 
FLANE 


Allahabar] was qur first night's stop. 
Here, to our misfortune, atter we had lashed 
down our airplane fur the night, a suchen 
erent storm arose in a few minutes: Gusts 
af over 80 miles an hour tore down hun- 
dreds of trees, unroofed buildings, and 
(Munged the whele city in darkness. We 
were then in the police chief's house, eight 
miles from the aitdrome, arranging for a 
guard for the machine, when the sudden 
tempest came up cut of a cloudless evening 
sky. 

Hastening back in alarm, we found the 
machine uprooted from the huge blocks of 
concrete, the thick hemp mooring ropes 
snapped, ond the graceful little oirplane, 
which had been lifted bodily high inte the 
ait, a pathetic, crumpled wreck, 

Soa we made our way sadly by train to 
Delhi, where a mest generous Hincduy gen- 
tleman, Mr. Chawla, who had exrned fame 
by being the first Indian to fly himself out 
to India, very kindly lent us his own Puss 
Moth at a moment's notice. 

This was characteristic of the warm- 
hearted attitude of the whole of India to- 
ward our Expedition. 

Meanwhile Colonel Etherton had been 
invited by the Maharaja of Nepal to. the 
benutiful ond seldom-visited capital of 
Katmandu, to attend the coronation fes- 
tivities there. | 

His Highness was kind enourh now to 
renew to him his assurance that a second 
and necessary fight would be sanctioned, 
subject to certain conditions, 

Tt had been recognized at an early stage 
in the organization of the Expedition: that, 
in order to secure adequate scientific re 
sults, two flights would almost certainly be 
NeCESSAry. | | 

Permission for the flight had been given 
by the Government “purely for scientific 
purposes,” and it was hardly to be expected 
that of] the mass of complicated and deli- 
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cate mechanisms would operate without a 
hitch in those terrific extremes of heat anal 
cold. 

lt was-a relief to us to hear that we might 
expect to receive this essential permission. 
Without it there was a serious possibility 
of some minor hitch in the first flight which 
would compel us to return in ignominy 
without achieving our objects, 

But before we heard this welcome news 
we were back in Karachi ond found there 
the two Westlands assembled, all ready for 
their test Hights. We took them up to more 
than 33,000 feet in that, pellucid air and 
found all well. In fact, so efficient were 
Messrs. Siebe Gorman's electrically heated 
suits that the observer's knees became too 
het. Without much difficulty we reduced 
the heating elements to moderation. 


UNEXPECTED HEAT AT HIGH ALTITUDE 


An interesting observation connected 
with this point was that the upper air at 
this altitude was 20 centigrade degrees 
whrmer than in England in the month 
before, “This was to some extent contrary 
lo expectation, becuse we had been led to 
anticipate the same degree of cold almost 
everywhere at that great height. Hence, nn 
doubt, the excess of warmth in the suite 

There followed the now accustomed 
hurly-burly of departure, A thowsane 
items had to be pucked and dispatched, 
some by train and some by air, Many, 
such ws the oxygen and signal fares, de- 
manded special transportation, while a1 the 
last moment it was discovered that the 
spare propellers would go inte no ordinary 
railway wigon. Finally o birse box cor 
was found to fill the bill. 

Thus,.on March 22, after a fortnight in 
Karachi, the Expedition bade farewell to 
the officers and men of that most efficient 
aircraft depot, who had assembled. their 
machines, and flew, in the two Westlands 
and the two Moths, across the desert of 
Rajputana to Jodhpur. 

His Highness the Maharaja of this 
Agency is air-minded in a very high degree. 
An excellent pilot himself. he Mies almost 
daily, and has built an airport which would 
be a credit to almast any town in western 
Europe, There, in the feudal atmosphere. 
under the basins of the massive stone 
cuethe, redolent of old-time Rajput chivalry, 
we slept ina luxurious modern airport guest - 
house with every comfort. 
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THE SURVEY CAMERA FIAD A THERMOSTAT 


Ail comers hud ta be electrically heated because, ot extreniely low temperature 
parts contract and freeme ticht, and photepraphic films become brittle 
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rach film magpagine hod in clectoe device to ptevent overhenting of lower alttude. 
Hiecthe contro! bow whith putomaticaily determined the miervads of eyposutr, 
foshine a rol lamp of hes instrument board nit bote each cK fire WHS 


ran to sn ineenddtis 
an wired! the plot tes 


_ thelr mavable 
Alan the heater filled dita 
Other 


Hi Lis & = 


nue, bo thot he could keep bis-plane on an even keel, 


Sothing could have surpassed His Hirh- 
ness s kindness gl hospitality toward us 
an. that of his nobles 

The next day we landed at the Civil Air- 
port of Imperial Delhi to meet with another 
cordial weloome from everyone, In the 
afternoon we were honors! by a special 
visit from Huis Excellency Lord Willingdon 
the Viceroy af Incha, who inspected both 
Westlands ane their complicated tistalla- 
lions with great interest, We were his 
cuests that night, and early next morning 
we flew once more to Pornea, where all woe 
ready for the reception of the machines, 

A SATATATA EXTEETAINS 

The Executive Engineer had made 
most admiréble arrangements for landing 
erounds. hangars, water supply, anda dozen 
matters, improvised from almost 
nothing. 


other 


The human portion of the Experition 
became the guests of the Miaharaia of [Dar- 
bhanesa in his mest comfortable hundred- 
Wearoie) (oe, which had been refurnished 
and fitted up specially for our receptinots. 

It took us several days to settle in and 
unpack the multifarious stores, which came 
by rail several days after the airplanes. 

Up till now the skies had been clear, 
there had been little ground haze, and al- 
moat no wind at low levels. 

There seemed to be no reason for anxiety 
about the weather, To had written to Dr. 
Roy, Chief of the Meteorological Bureau, 
asking him to give the Expedition the as- 
sistance and milvice of his department re- 
cording the wind velocities at all height: un 
io 40,000 teet, together with the ciréction 
and the prospects of clear skies; We dis- 
paiched a pirty to Purnea, under the able 
tharge of Mr, S. N. Gupta, who gave us 














MARALO AS [TT APPEARS FROM EVEREST 


This photecrph teveale the western facdé of Everests sister peak, with ite sheer slopes, canyons, oil ie 


masses. Jt was token while the airplane was nearly over Mount Everest 
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moet Valuable information and wecurate 
(orecssts, 

Mr. Gupta sent up his sounding balloons 
even twice daily. This gave allinformation 
possible about the wind, which was supple 
mented tram the observatory at Darjeeling, 
und then the two reports were collated at 
Calcutta. . 


UNSUSPECTED WIND VELOCIITES CAUSE 
ALARM 


The results were moat efficient and aocu- 


rate, but began to cause us much alarm, 


No upper-air observations ‘had previously. 


been made in that area. The records of 
many years past gave velocities near the 
eround of a trifling arder, very much within 
the capacity of our airplanes. 

As the days went on and the machines 
were gol ready, wind observations poured 
in steydily. Whenever the clearness of the 
sky allowed the theodolite observers to see 
the ‘balloon op to 25,000 feet and above, 
the wind velocities became dlarming, sel- 
dom under 70 miles.on hour. 

Previous official estimates tended to shaw 
that 2 30smile, or possibly a 40-mile, wind 
was the highest in which it was safe to make 
the attempt. 

A strong wind from the west, its usaal 
quarter, would tend to make the machines, 
traveling from south to north, drift side- 
ways cut of their course. The fact of 
having to steer somewhat into the wind to 
counteract this would be equivalent. to fy- 
ing a longer course, and hence result in 
burning more fuel, ‘Thus, the stroneer the 
wind “at height,” the more fuel consumed. 

So b. became a question, i] we were to 
take the attempt in a greater wind than 
that specified as permissible by the experts, 
whether there would be enowzh fuel for the 
return jdtrney. 

As a precaution, Air Commodore Fel- 
lowes already had an advanced landing 
ground prepared near Forbesganj, some 40 
miles north of Purnea. 

So owe waited anxiously day by day for 
the 30,000-foot wind to drop to a reason- 
able fieore. 

Sometimes, when the wind speed seemed 
promising, the mountains would be covered 
by clouds—a circumstance naturally fatal 
to photography. We could not even afford 
to have the yalleys on the southern slopes 
of the mountain clowd-filled, becouse this 
would cause a gap in the continuity of 
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the all-important strip of airsurvey photo- 
graphs, which were the essence of the Ex- 
perition’s work. 

The weather ot Purnea seems in April to 
go in 1+ or T2-day cycles. It starts with 
a disturbance which might be a storm of 
rain, Then there are several clear days 
with little wind, characterized by cloud capa 
on the mountains. 

As the cloud caps melt away and the 


seems to rise. Every morning one of our 
Moths went up, piloted usually by Air 
Commodore Fellowes, to a few thousand 
feet, At this height the three great moun- 
tains were always clearly visible, and it 
could be seen to what extent they were free 
from clowels. 

We waited eagerly and anxiously for the 
evening telegram, from Calcutta, with: its 
weather forecast, and then for the early 
morning reports from the Moth pilot and 
fram the balloon observers. Should we 


ever get a moderate wind without a moss 


of cloud? All seemed to depend on this. 
The weather factor hal become a much 
greater one than we had foreseen. 

Anxiously we all discassed the matter, 
always with the nhlé advice of the meteor- 
ologists, 






NAY OF ANXIETY 


The Friday came of that memorable 
week: then the Saturday, The wind re- 
ports showed high, but diminishing veloci- 
ties. On Sunday the speeds hod lessened. 
We could scarcely sleep for anxiety, 

The evening telegram foretold o still fur- 
ther drop. Would it be borne owt im the 
morning? Weuld the clouds have gath- 
ered, or would the pendulum swing again 
back to greater winds? We decided that 
we must take the risk of fying in a much 
higher wind ond watching the fuel con- 
sumption very carefully. 

Then come Monday, in auspicious day, 
$0 smied the astrologers. The Moth reported 
the mountam crystal clear, the meteorolo- 
Plats fave oh wind of 57 mile an hour at the 
height. The die was cast: we drove breath- 
lessly the nine miles to the landing field, 
at Lathahu, fretted and fumed at the 
manifold careful last-minute preparations 
which bad to be made by our splendid 
skilled aincraftamen, 

The four of us lowered ourselves clumsily, 
sweltering already in the heavy suits, into 
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Suddenly the familiar bumping trundle 
died away into smooth ficht, a8 our clumsy 
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borne creatures. 
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BCI LOSS ARE ORNATE [N SEQUESTERED KATALIANDU 
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Phe main Syuires. in the Nenilese capitul, such ot the one into which this =treet beads, an 
fiied woth a hewilderms amray of) poloces; temples, and horses, fancifally devorted with wood 
carving? al tuliye roois; Colote Etoertan, secretory of the Expedition, jaurneyie] there pl the 
invilulion of the Moharaia to attend coronation festivities, anal while there received ancien lor a 
ccomd Tieht over the forbiciiin kimedom (soe text, peere 141) 





A FAMILY OF THE NEPAL COUNTEVSIDE 


They tell bard, raising scanty crops io Ube hills, or fencing cattle, but they are cheery and hospitable 


to the few stranger whe visit thelr Galated kinedom. 
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CRUISING OVER THE ROOF OF THE WORLD 
Both the Expedition planes, flying at about 42,000 feet, are approaching Mloont Everest, anil 


the one in the picture nearly over the cliffs of Lhotee 


Near this poimt the planes experienced the 


tremendous down dil, which cuwsed » lose in aliitece of about 7,000 feet in & fow seconds (sec 


tru, pase 131), 


richts, The pilot protested vigorously 
aeainst the uncouth noises in his ears, and 
finally 1 was forced to disconnect every- 
thing. This was a misfortune and contrib- 
uted to another with the photography. 

Now T had leisure to look obout me and 
see Gur strong-winged progress to the low, 
black-treed Mahabharat Range athwart our 
course, which flanked the frontier of Nepal, 
blurred over in the thick haze of the dust 
of the plains: 

A litle to the leit T could see a winding 
gray skein of streaks where the Kosi burst 
out from the corees. 

In front the thick ground haze rose up 
to a hard, unbroken level line where it met 


the sky, as hard as the line of the wing 
against il, 


AN AIR PANORAMA OF THE WORLD'S 
HIGHEST MOUATAINS 


Behind was our supporting airplane, 
clean and seemingly motionless, against the 
deep blue. 

So we went for many minutes till sud- 
denly, 80 miles to the enst, o tiny, immacu- 
late, snowy crest rose above the purple sea, 

Here was Kinchinjunga, ber cloud veil 
flowing from her crest, purest white against 
purest blue (See page: 139). 

A moment later came Ewerest herself, 
flanked by the snowy pyramid of Makalu. 
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ROADS INTO NEPAL ARK PURPOSELY KEPT IN POOR REPAR 


Nopeleac prefer to discourage visitor: and live a life apart. There are a few excellent highway 
mnt a SS mtihy spur of railway extends into the southern edee of Nepal from India. A telephone fine 
tow teiches the qupital, The Expedition, bees of ite aclentific aie, olitalne! Stctal perrksein 


io iv over this kinerlom (ay: iat, Duce TI) 





Photagrapdy fy Gol BT. Elerion 


SALUTE! 
The Gurkhes of Nepal ore one of the meet martial me ples inthe world. Their major occupation | 


; oll 
mibtary service, both in thet own country and in the States of Tacha. 
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Slowly they grew up 
above the straight tme 
of the haze, while [ 
worked hard with slide, 
shutter, amd exposure 
lever to. record their 
beauties (page 131). 

‘lore anid more 
peiks came into view, 
until:snon serred tanks 
etretched 2s far as the 
eve could reach to the 
westward, ond to Kin- 
chinjunga to the east 
and north, broken only 
by the gap of the Arun 
Gorge, where the 
mighty river comes 
down from the hyth 
plains of Tibet. 

Soon far to the 
northward, it may have 
been hundreds of miles 
away, there peeped up 
more white peaks over 
the very shoulder of 
Everest. 


Hy some trick of 
vision. these seemed 


even higher than the 
great mountain itself, | 
had not much time lett 
for wondering. Now I 
had to see that the 
voltmeter was regialer- 
ing enough and te ad- 
just the rheostat, as 
the pilot and myself 
switched on the current 
into our suits 

Sor might I let it go 
up too hich, since there 
was danger of a fuse 
blowing, which would allow everything to 
chill and freeze, swamped by the quick, 
overwhelming cold of the vast space beyand 
the earth. . 

I glanced down at the big, vertical cam- 
era.and saw its hand knob turn. This indi- 
cated that for the moment it was working 
well. 

Now we wereflying above and along the 
crest of the Chamlong Ridge, which runs 
almost up to the mountain from the south, 
It culminates in a peak of some 24,000 feet 
ant] is separated from the Everest mass 
itself by depressions filled with glaciers. and 
ari. beds. 





Paningrani: front Wide Wald—— A. A. A 


THE EVEREST MAIL (05S ABDARD 


Calonel Etherton is honding-over a package of letters to be carried in 
the Weitlend-Wallece on its trip to Mount Everest’s samo©it 
bere a special! comectineg stamp ind were ifterwurds forworcell by air mail 
to Europe. They included letters ta lis Majesty the King, the Prince of 
Wales, and Lady Housten, sponsor of the Expedition. 


The letters 


Now, the altimeter showing above 32,000 
feet, we came over the end of Chamlang and 
saw towering before us Lhotse and the very 
mountain of inviolate Everest (see page 
149). Suddenly, as I was occupied with 
recharging my cameras, I felt the airplane 
sink rapidly beneath my feet. A glance at 
the altimeter showed that we harl lost a 
good many hundred fect in a few seconds. 


A SIQHT NO MAN HAD SEEN BEFORE 

I stood up and looked out to see Everest 
itself, so immense in front of us that it 
seemed that we could scarcely clear the 
summit. But up and up our great engine 
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Fe) Eunice: “Tbr 
MAKALU HAS BEEN CALLED MOTHER MATURES GREAT ARMCHAIR 
i MUN Tope oO] BETES 2 upholstered in a spow and ice cushion of a2tatndine whites 
Dhis view revedls the southeast face, and shows bow itis buttressed by imposing mountain macr: 
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KOVAL ELEPHANTS HELP HONOR THE FLYERS 


The Maharaja of Darbhanga, who owns these onimik. wes how to the Extaeditton members, Hae 
refurmmisbed o comfortable bome for their reception (see text, page 147), 


THE AERIAL CONQUEST OF EVEREST [a5 
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tonk ws. and then the amazine imoiuculate 
crest Hashed past below us (page 158). 

t looked down throgeh the open floor 
and saw what no man since time bevan had 
ever Sten Oo words can tell the 
aWwiviness of vision, Entrinced: by 
al. I woe spel Tbenuritd 


Det ore. 
that 
beth thotieht and sig 
for & moment. 

But immediately another reat vortex or 
overioll of winds seized the machine. which 
swooped down 1,500 or perhups 7,000 feet 
In a second of two 

The pilot turned her at ance into the 
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LOFTY GLACTIR 


[ the huce ghicivre under the miehty massif al 


(oe Mave bop, consi of A serie ol! overianpineg 
vertical photecmphs, conmmecting the «<ommit of Everest 16 a known pon 
fet Glinetretion, poee J42) cehoble cartogmphem to A in blank spaces on this hitherto- 


Thus the mapping 


wind, her nose to the westward, and for 
acme little space of Gime we battled against 
wind and downfall combined, so that for 
ll our 120 miles of speed we scarcely 
reeeuecbes headway. But our splendid enmne 
bone 0S Up thraweh and over everything and 
Shon we were back over the vast, untradden 
tlacier south of the ranges. 

As we came round over the topmost peak, 
we passed through the famdus plume af the 
mountain, that awesome. miles-lene white 
Streamer which men see and marvel at 200 
miles uway, Huge flakes of ice rattled int 
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A HOUY MAN TELLS His HEADS 
He sits ot the socre! ghois; oc burning and bathing stepa, pear Kot- 
Hinduism of an: early 
trpe is the relicion of the Gurkhas and mevdifies the Hucithiem of Nepuls 


manu, ond fs néted for his piety and self-denial, 


primitive inbablianis, 


the cockpit with such force as to break one 
of its windows. 

The pilot, handling the machine with 
consummate skill, turned her in big curves, 
so that I could take a rapid succession of 
dblique pictures of those stupendous ice 
cliffs. 

Then we came over the immaculate white 
pyramid of Makalu, joined to Everest by a 
erim knife edge. One or two more tuts 
and the pilot was forced to turn back, since 
we dared not burn too much fuel, 

Afew more pictures and then that mmaz- 
ing peak come outlined sharply against our 
tall rudder (pp. 131, 146, 143, 154, 260). 
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Soon we were hack 
over the gorges of the 
Arun, Steering south- 
ward for our landing 
Held (see page 152}. 

Our minds were still 
amared by the vision 
Te hal lok ev! on— 
thut stark, Ssavnge 
bexuty om which no 
man had ever set eyes 
before 

[f life held no other 
achirvement than thts, 
still it were enough, 


FROM THE HERATSs— 
TD A DISAPPOINTMENT 


But when we landed, 
at 11:25 a. m,, at Lal- 
balks, amid the congrat- 
ulations of many spec- 
tators, our full joy was 
marred by a piece of 
sheer ill luck. 

We discovered that 
matters had gone 
wrong With the vertical 
cameras! Dust haze 
had ohecured the lower 
hills: so that, instend 
of complete and periect 
overlapping strips, the 
results were scrappy 
and disjointed, ‘The 
sum. total world not 
have been worthy of 
the name of an air 
exploration, 

Our disappointment 
was mitigated by the 
fact that no less than 
35 oblique pictures turned out admirably, 
much surpassing expectations, One even 
showed the very crest itself a few hondred 
feet away, a5 we had swooped down over it. 

Our real objective was not yet attained 
ind our work for science was not completed, 

More seriaus even was the fact that our 
pledges to the Government of the King of 


fj Londea Tlie 


Nepal were unfulfilled. 


From the beginning our Expedition hac 
been a scientific one, We felt we had no 
right to ask a pilot to risk his life except 
for an honest scientific result. 

In our case this object had been the ex- 
ploration and mapping of the inaccessible 
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eouthert and western 
slopes and of the crest 
iteelf of the inviolate 
rv huni baie. 

The scientific world 
knew from the incep 
tion that we had 
nlannecd to toke these 
vertical strips ami to 
attempt two flights i 
order to make sure of 
securing them. 

We were now pressed 
[Oo abandon cur objec- 
tive in nm series of tele- 
grams from England 
for the most part from 
these who did not un- 
derstand the E:xpedi- 
Honor it molives, 

To have done so 
would have been 
chamefyl beyond words, 
because there was no 
reneon arainst a second 
Aight except the per- 
ennal risk. 


FACING A SECOND 
STANT 

So. alter waiting for 
a spell of cloudy 
weather to Pass Dway, 
the two planes started 
very carly in the morn- 
ing of April 19, once 
henin for Everest. 

There were oll the 
anxieties to which 
we had erown almost 
iccustomed, 2 ta 
whether there might be 
o Jailure in Some delicate but e@&sentin] 
mechanism, Gut there was a fresh one in 
miter. 

The wind strength at 24.000 feet was ob- 
served, from the theodolite readings, to be 
SS miles ain hour and stronger at the greater 
heights. 

So we were forced to use a navigational 
device which Flight Lieutenant McIntyre 
had ingeniously worked out for just such a 
contingency, 

We few a lithe north of west until we 
had mace nearly a hundred miles of west- 
ing | ins cide British territory, and at a height 

of onty 3,000 feet, where the wind streneth 


She ts 
lava 
of shrill ormaments, 
trinkets. 


COMOUVUEST OF EVEREST 
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of turquoises, which are found In the Hims- 


giver mose ood car ring, A PuMerous 


was trifling. Then we climbed to find the 
whole of central and southern Nepal smoth- 
ered under a smooth blanket of cloud up 
to over 16,000 feet. 

Now we hac some very anxious maments 
Everest and Makalu were gleaming bril- 
liantly white to the north-northeast against 
the vault of blue. An ice streamer of im- 
mense length bhew eastward trom E-verest’s 
summit, bearing witness to the terrible 
force of the higher wind (see page LAT). 

‘The question was whether the southern 
ond southwestern slones, which we must 
explore, were clear of those fatal clouds. 
Until we were certain, we dared not turn 
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Landon Tims 


MAKALT [5 A MATESTIC MOUNTAIN IN ITS OWN BIGHT 


Flying weet, with Chamlang astem, the Expedition ebisined this photegraph of the peak, which 
usually ts cousidered o subsidiary of its neighbor, Everest. Under the lett wing Up is Lhotse 


an our oxygen, because if we used it up 
we should no longer have a complete full 
art of the larger 75liter cylinders, which 
would be indispensable for a third attempt. 

So Lord Clydesdale held his hand, and 
we stuck it out till the needle showed 
18.000 feet, 

Fortunately, the telephone was working 
well, so we were able to talk to each other 
about the matter. The clouds opened out 
toward Everest and the die was cast. The 
rilot altered course ta the northward, and 
in a Mament we were Tying again to the 
freal mountain. 


FLYING OVIR A “QUILT OF CLOUDS” 


For many miles there was nothing below 
us but the level white quilt of clouds, Then 
we crept slowly over a mountain valley full 
of terraced fields, cleft by a foaming river, 
nearly five miles straight below us. Fields 
and forested slopes on gave way to snow 
fields, and snow fields to ice-bound porges. 

By now the electric drive of the survey 
camera had been switched on and the mech- 
anism acted smoothly and well. However, 
I was determined to leave no loophole for 


mishap. Every twenty seconds the flexible 
leather-cased driving shaft between the 


motor and the camera would give a pre- 
liminary writhe. 

Immediately, then, | grasped the hand- 
actusting mechanism and gave its alumi- 
num knob a yery gentle, persuasive torn, 
With a whir the film would change and the 
shutter be automatically reset for the next 
exposure. I had repeated this cycle care- 
fully and anxiously several times when a 
hew trouble showed itsell. 

As I looked vertically down through the 
open floor, I perceived that the wind force 
was now so great that our headway was 
practically nathing. 

T telephoned to the pilot, who hadi al- 
ready decided to put the machine on to a 
fresh course. Larckily we were far enough 
to the northward, so that our modified 
course would still take us over the Lhotse 
spur, which was really our objective, rather 
than the actual summit of Mount Everest, 

A survey photograph taken over Lhotse 
would include the southern declivities of 
Everest, which was what we wanted: Qh 
speed was now satisfactory, and the elec- 
tric drive of the camera steadily did its 
work, I continued my intermittent. coax- 
ing to make sure, All seemed well, our 
supparting machine was close at hand, and 
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WHAT ABOUT THE 


The sucecas of the Micht depended upon visiulity and wind velocity 
tudet in the area to be flown, seldom wae bess than 7) miles 
mide all-imnortiant obervations twice dally at Purnra 
Darpeétine, and the two were collated at Calcutta 


the mountain came ever closer and looked 
more tremencdows, 

The wind force, at 32,000 feet, wie cer- 
tainly: about 110 miles an hour, but how 
ever so Shizhthy in cur favor 

In spite of its huge velocity, the wind 
stream was perfectly calm, and Us the 
level progress of our airplane boded well 
for the survey pictures 

Qur previous experience had shown where 
We might expect the Test horizontal eddy 
an the windward sid of Lhotse, and our 
common seme led wus to avoid entering it, 
as only harm would ensue from the tilt that 
must necessarily be imnarted io the vertical 
Photographs, 


A DOSY Tia ALO 


Meaiwhile my own busy task kept me 
hard at work—indeed, panting for breath 
aid racking my lungs to fill them with 
oxveen. Every few seconds I was forced to 
get down to the cockpit floor to supervise 
the fixed camera, In between, I bad to 
spring up, reload the trusty Williamson 
P. 14. unctap the slide, set the shutter, setect 
an object, steady the camera most solicit- 





WEALDCHER 


Contes Gane: Tritih Tiecture Corp 


ro-MoORROW? 


z | 
eP Lantien Uli 
: 


The. latter, al high «iti 
ap hour, Mr. 5S... Gopte (reeht center) 
Tress were supplemented by reperts irom 


ously against engine vibration, and release 


the lever 

Then, quickly, the slide had to be covered 
ozain and place) caretully in the cunningly 
devised slide box, with its spring hd. We 
had been forced to make these because ol 
the amicing penctrative power which light 
seemed to possess at these altitudes 

In our early trial fights I had found 1 
creeping in around the edges of dork slides 
antl forging the margins of the plates in 
Lhe mosh exasperating mariner. 

The pilot Hew the machine with that 
hardihood and surpassing accuracy which 
filled me now, a5 ever, with complete con- 
hdence 

Soon we few once again over the terrible 
cliffs of Lhatse. scarred with its huge trian- 
milan crags, We came close onte more to 
Everest, which had lost none of ite majesty 
and ¢nirancing beauty. 

The machine circled serenely, as if the 
hurricane blast to which the six-mile-long 
plume from Everest summit bore witness, 
were a calm. 1 photographed incessantly, 
ctriving to remember the cape of the firsl 
fight and to make them. good! for sctence. 
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Elephants with brocided fabrics, jeweled anklets, polling a silver cartilage Muddled with precious 
Fiamie:, appara! in a cireialike procession ta honor the explorers: This is the equipage of the 


Vigharaja ce Blertehanra 


NOW we were over the spurs aml Everest, 
andl now over the very peak of Sinkalu and 
lic tangled ranges, vet untredden, to the 
SoU tise 


THE GREATEST ANRIETY—AND THIUMPH 


Soon enourh our time was fimehed. We 
could not linger; so regretfully we had to 
Furth southward once again. Soon our ruc- 
der was silhouetted against the snowy pivta- 


opened oul to the east of us, and we few 
soberly te our landing field 

NOW Can cur createst anxiety, 

We had risked all to make the sutyey 
photographs p success. and any one of -a 
hundred mischances might have sent them 


awry. No camerns had ever before been 
asked to operate in those torrid heats and 
depths of cold, running unlubricated anc] 
never [ree from the impalpable, all-pervad- 
ing dust of the plains, 

Dtore off my mask in the air, then my 
gloves and helmet, and unfastened the in- 
nimerhle wires of my electric harness he- 
fore the wheels touched the familiar preen 
lurt of Lalbalu. An anxious hour followed. 
as the skilled fingers of leading Aircratte- 
man D. H. Fraser worked in c complete dark- 
TESS 

We snatched at the great 40-foot film 
All was well: our task was done. The Eacle 
cameras were victorious. Mount Everest 
hil fallen to the assaults of science, 


AFIELD WITH THE SPIDERS 
Web Hunting in the Marshlands and Woodlands and 
Along the Lanes 


By Henry E, Ewrna 
Entomologist, United States De partment of Apgricultare 


in the country, whether in the United 

- States or in any other land of tem- 
perute climate, the dawn of a late mid- 
summer day in a marsh meadow holds 
promise of delight, It is spider season, the 
time when the fairy spinners are to be ob- 
served at their best, when small, dainty 
webs, usually overlooked, stand aut in per- 
fect design against, the green of leaf and 
grass, the filmy silk glistening with dew. 

Webs, webs. everywhere—hundreds of 
them, thousands of them—billow a gossa- 
mer sea in the morning light! 

There are funnel webs, sheet webs, ham- 
mock webs, webs of indescribable shapes, 
and, finest af all, wear the edge of the woods, 
the beautiful orb webs, bejeweled in their 
radiant symmetry, 

Spiders are marvelous spinners. From 
the many microscopic spirots at the tips ot 
their heavy abdomens they conjure several 
kinds of sik with which to construct webs 
of exquisite design and beauty, They make 
snares for their prey, sacs for their eggs, 
shelters for protection from enemies, drag- 
lines for security in movement, balloons fer 
navigating the skies, and many other things 
i service in their varied and romantic 
wes. 


He: the spider enthusiast sojourning 
~ 





FAMILY STYLES IN. WEES 


Although the silken webs are of many 
different designs, the finery of the individual 
spider does not change with the passing sea- 
sons. Each species has its own style of web, 
to-which all its members adhere so lone as 
environment remains tmaltered| by geologic 
prieress. 

Students believe the first web, a simple 
tube, evalved from the draglines used by the 
spider in going in and out of a hole in the 
ground, its: first retreat. These threads: of 
silk finally lined the nest and radiated from 
the entrance. Striking againat the lines, vic- 
tima would be detected and seized by the 
watchful spider, 

Ey extending the sheet about the en- 
trance to the tube and bringing the latter 
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out of the Broun, the spider developed the 
funnel web. The axis of the web was shifted 
in the course af this change until the tube oi 
the funnel became almost horizontal, ane 
later the lower part wis expanded into a net. 
These changes give us the typical funnel 
web, such as is spun by the common grass 
spider, Agelena naevia (soe page 183). 
Inside the tube of the funnel, especially 
when this tube leads backward among tun- 
pled blades of grasses, the spider still has 
protection fram its enemies, The pl 
of the web above the ground and the ex- 
sansion of the lower part of it into a sheet 
increased its efficiency as an insect snare. 


INCREASING THE INSECT CATCH 


The tube, which leads away from the 
sheet part of # funnel web, becomes an in- 
convenience when webs are placed in ex- 
posed positions above the ground; hence the 
shect-web weavers leave it out. By spin- 
ning the sheet in exposed positions, they are 
able to increase their catch of flying insects, 
Such closely woven sheets, however, offer 
dangerous resistance to the wind. 

Spiders commonly modify sheet webs in 
two ways: They may bring the sides of the 
sheet upward to produce a hammock or bow! 
(see pace 183), or downward to form a 
dame (see page 186). 

The advantage of the bowl type is easily 
noted by observing our bow! antl doily 
spider, Linvphtia communis. Tt places its 
hammocklike web well below the tops of 
smi! shrubs or larce herbaceous plants and 
directly under the favorite feeding places of 
such insects as plant lice and leaf-hoppers. 
Naturally every disturbance of the twigs 
and leaves shakes a shower of titbits into 
the snare. 

The dome-shaped web is better suited for 
catching insects rising from the ground in 
flight, as many do about dusk or in the 
ive webs, haphazard tancl 

r ar met a, mar es of 
threads of all lengths, are spun by that 
annoyer of housewives in all temperate cli- 
mates, the common house spider, Theridion 
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Futterman’ by Lone M. Chace 


THE COLDEN GARDEN SPIDIR WEAVES A SHROUD 


An unwary ermsshopper has steno inte the perilous porlor of Miranda uurantia (see Color Plate ¥, 
lower left), and his bestess quickly sping a winding sheet about him, Although still alive, the victim connol 


rae beer. 





AFIELD WITH THE SPIDERS 
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Photigmeph by Cliiton Adame 


HASHIME MURAVAMA PAINTS THE FRONTISPIECE FOR THE SFIDEN COLOR SERIES 
Working with an array of scientific instruments_a versatile artist of the National Geoinarioc 
MaAcaitne siaff records in water colors the most minute detail in the appearance of his subjects. 
He sturhird live specimens, keptin the jars at the right, anual ferd-flice and other commen insects, 


fedsidariorum (see Color Plate FV), and by 
many other species, Once considered prim- 
itive, such webs now are regarded as de- 
generate, They probably represent an 
evulution from the sheet type, altered to 
decrease resistance to the wind and to 
facilitate mending. As fly-traps; they are 
effective ond, in addition, usually serve 
well for rearing the brood of spiderlings. 
Like human fishermen, many spider spe- 
cies hove found that a plane net of two 
dimensions fs not only economical of weight 
amd miterinds but ideal for landing a catch. 
The orb web, built on this principle, may 
be put inexposed pluces, where prey is most 
plentiful, since with ite open construction it 
offers litth: resistance to the wind. 
Suspended from a framework of stout 
hase lines and carefully spaced to per- 
mit Ireedom of movement in spinning, its 
threads form a wheellike desion of maximum 
strength with a minimum of material, The 
spider sits at the hub, ready instantly to 
detect a snared victim and pounce upon It. 
In the net-snare method of catching prey 
the orb web is the spider's last word. Few, 


if any, other animals, human or subhuman, 
have equaled it. 

Although the most symmetrical web ever 
made by a spider is not really perfect, ac- 
cording to human standards, sclentists mar- 
wel at the accuracy with which angles ond 
distumces are “measured.” 


SPIDER “GEOMETEY IS IXCGENTOUS 


The spitier starts her peometrical web with 
perimeter lines connecting objects around a 
space large enough for her purpose. From 
these lines she suspends a few threads which 
converge at the center of the future web. 
Now begins the process of spacing the radii, 
She altuches the end of a new radius at the 
center and runs along a spoke already laid 
down, spinning out the silk for the new one 
as she goes. When she reaches the perim- 
eter line, she takes a fixed number of steps 
along it and attaches the new thread. This 
process fs repeated until all the desired 
radii are in place. 

li the foundation lines should chance to 
form a wheel rim accurately circular, the 
distances hetween spokes would be equal; 
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but, since the perimeter is usually an irrsu- 
lar quadmingle and never a circle, the spac- 
ing varies somewhat. 

The spital tums of silk, which complete 
the net, are more accurately paced than the 
radii, since the spinner lavs dawn each. new 
turn with her foreles touching the Inst one. 
This the length of the forelegs and the size 
of the spider determine these clistances, 

“scout stepping ’ amd use of the “leg 
ruler” are instinctive in spiders. Even when 
isolated from its kind from the moment of 
its birth, a spiderling will produce exactly 
the same web design as its mother and in 
exactly the same manner, 

Spiders constitute a large clan’ of some 
25.000 described species. Although most 
olivunidant and diversified in the Tropics, 
they range far into the Arctic regions, and 


dre found wlmost everywhere that earthly: 


conditions will sustain life. 
THE WORLD'S LOFTIEST DWELLERS 


Far up on Mount Everest, ahowe the 
highest plant life, at-an tlevation of 22,000 
feet, spiders have been found living among 
the wind-and snow-swept rocks, Thus they 
are the loftiest permanent inhabitants of 
the #arth. 

Some spiders, such #3 the trapdoor 
makers, occupy only a restricted area; while 
others; such as our common house spider, 
Theridion fepidariorum, are found in many 
lane and all the continents, 

The largest spiders are the American 
tarantulas, and of these the South American 
species, Therophose feblondi, with i body 
three anda half inches lone, is the giant. 
Tts bulk is more than 100,000 times that of 
the smallest spider known. 

In Central America. i found ite closest 
rival in-size, Sericopelma communis (36 
Color Plate 1), South America produces 
both the Brobdingnagins and the Lillipu- 
tians of spiders, one of the latter, Ogulmins 
aitectus, being harely one-twenty-fifth of 
ain inch im length. 

Far from typifying masculine strength, 

twuTessiveness, and dominance, the males of 
many spider species ate much smaller than 
the females, anc are such poor spinners that 
it is difficult for them to procure their own 
food. Some of them either use =snire 
previously built by females or literally live 
on the “crumbs from the tables” of their 
mates. Miles. however, ate inclined to be 
more active than females and may be of 
roving disposition. 
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In a few species, such os the brush-legged 
spider (see Color late VI, B), the male, 
les than one-hundredth the size of the 
femmle, is little more than a fertilizing 
mechanism to insure the perpetuity of the 
spicies. 

SEW ULOTHES ror Ont 


To allow for the expansion of the soft 
parts of the body during growth, spiders 
periodically cast their skins (see Color 
Mate 1), new coats and new claws replac- 
ing the old, When tarantulas are exhibited 
tingly, in cages, the: sudden appearance 
of a cast skin, seemingly intact, may cause 
astonishment on the part of a keeper, who 
tukes it to be another spider, The olf 
skin splits along the sides of the body just 
above the bases of the legs. The suture 
passes from one side to the other in front, 
bit does not puss aroun! the rear of the 
body. [nan insect, the old skin usoally 
eplits down the middle of the back. 

The spider does not, like the caterpillar, 
spin a coocoun-about berself: How, then, 
does she place her egg mass in the silken 
sac? The problem puzzled me for years, 
until a common house spider solved it by a 
performance before my eyes, 

First she spun © cone, or ca led, hase 
see Color Plate TV), She dt this hy bold- 
inv her weight with the first and seroned 
pairs of legs, rotating the structure with the 
third pair, and laying on the silk with the 
hack pair. 

After completing the base, she forced the 
egg mass out of the vulva (see Color Plate 
TV). The eggs, covered with a sticky sub- 
stance, clung together ina ball, which she 
fixed in place by pushing it upward while 
she pulled the opposite margin of the silken 
base down and under it. This accom- 

plished, she more leisurely completed the 

faitinn ‘of the sac, thickened it by laving an 
much more silk, and finally finished it by 
tumping down the protruding Jeeps with 
ker mouth parts, The whole process of 
ess-laying and sac-making took about one 
(ur, 





SPIDER AVIATORS BUILD AIRSHIFS 

Although wingless, spiders can take to 
the oir ond reach distunt places. Nature 
has endowed them with the capacity. of 
“balloon” building and given them such re- 
markable instincts for using these airships 
that few winged creattres can surpass their 
ying feats! 


RATURE'S INGENTOUS SPINNERS 
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A prerren Brea ede 
OF COMMON WESTERN TARANTULA CRAWLS NEATLY GOT UW HIS SEIN 
Thoatyh lratsome looking, with sharo fans (ower inset) one large fusey borly Lapse crest |. 
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Thodel extrentely polnful, is bite doe not couse death 
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Benutifol bot datpenrous, Javredectesr nactens should be shunned. The adult female (leit) 
measures altivest a half inch jn heigth, twhoe as liree as her mate (below). “The daughter Lrighe| 
mnt! trate resenibles the iather, Rather common in the South, the apecies is rare in the North, 
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the yeunge ane rls The nate, unlike males af other specs, Ga take care of bose, 
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Siw <«Mecey #&# ~&° © Tea NeA ae 
PAnHICS OF MANY DESIGNS COME PROS. THESE ASSORTED SHINNERS’ LOWIMS 

OA, Alenicns Aerfanries, Hi, Alert frtfilien, Klemens Midyrinthens, S, Aremens UWE TE, 
and By lewis Madden, ake typlcal crt wele, B NeMafieiipipes, is silk spider, 0, Fiviitada 
Atiornafis, , Aaawrvdins éooneth, M, fiypliofés camainy, anal ¢ ) Cadena eerie, ape hackles 
lund weavers. E, Linypivit rape tit. spins astioct, while F, Awretivti nwnentii, prauces mene col 
webs, und L, af/ypve abode, {nations ia tube. bey, Aided endcite, |, Coaoteetes rayrscens, ad 4), 
Scratcr fone ies, havesixeyes, |, Jfotes afer, sa drassial, moss spiiler, See accompanying article. 
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MENAGERIE CHARACTERS AND ATHLETES PREDOMINATIC IN THIS Lort 
A, WViuameronies afedtorivs, D, Alain faites, and PF, Afetrropoda, cerforia, are crab 
spiders. Hy) Aros partdata,. bs the wolf, oncl | Pexeedia rurfdees, the lynx. C. Pha cmieutes 
iaiiittt ra itv! ts heredes fefion, excel aa clivery; eg L fhidippas tenet. AT, PRitip vay chm, 
as aerials (UTHpers ). “Brush-tooted ' dercriles FE. Chair arn wipia, and ** Wandering "C3 
Anite pancivfate. Hy, eloefea acer, ani KR, Carfofes fufefis, fall into the prow of Mae! 
wearers. Chesterton ayepeear RES Cla Teac erry ite article, 
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PERFECTLY HARSLES®S DPRSVNITE THEIR PORMIDARLE APrEARAxCE 

AL Mirefhemt. redurtang, Ul. casferucovihe pineriformis, C, Uirrathon eracih'y, Ty, Mere 
fhene oteificta, aml FL Adicrafaena obiaseping, are sploed- spiders. FE, cligciote angeytate, bso 
acl apices, datas ceaeio, ated its-relative M, Acwronwre Jagres, weave horizunial orb 
weelsy. i. fenfade fecegede, contents iteell with cobwebs. The spiny-jawed species ore repre 
sented) bere ly 1, Jievrogmetat dierent, aul J, otfrerenidte cones, Others on the pee ore 
atyjical orb weaver, K. cleanews aicfittasy a shee-web weaver, L, tinrltia commas, a roc, 
N, Seorkia fori andl accra spider, OO, Pwr waged “The accompurnding artiche 
givers cheer ripethoris, . 


AFIELD WITH THE SPIDERS 


Sniders were pavigating the skies just us 
they do to-day millions of years before man 
invented the gas-filled silk bay with which 
he first soared above the earth. 

The spider's balloon, like man’s, is of 
silk: but, much simpler, it needs no gas. 
When its filmy threads are let out they 
catch the upward currents of air, and thus 
carry away the tiny ovintor. Some spiders, 
by taking advantage of trade winds, have 
floated out over oceans and reached islands 
hundreds of miles from any continental 
shore. 

Spiders may balloon at any time of the 
year, but it is in October or November, 
when harvests have been gathered and the 
wolden haze of Indian summer tings upland 
and Jowland, that the season.is at its height 
for the flight of halyy spiderlings. Breaking 
from the prison walls of their cocoons, they 
statter quickly, as if impelled by wander- 
lust, 
Fach climbs te the top of some elevated 
object, and during the heat of the day lets 
out tiany filmy strands of silk. As these 
float upward and away they lift the spin- 
ner'’s abdomen. Then more silk is: spun. 

Chit anc out it poes, until finally the 
spideriing is seen clinging to his perch only 
by the tips of his legs, 50 strong te the pull 
af the silken balloon. Now ao littl more 
silk and away goes the aviator, over fields 
and meadows, over pastures and worwilands, 
to his farture home, 


THE ORIGIN OF THE TARANTELLA 


Late in the Middle Ages southern Euro- 
peans became obsessed by an unreasoning 
and unreasonable fear of spiders. They 
dreaded particularly the European taran- 
tula, a medium-sized wolf spider, Lycosa 
terantula, the bite of which was supposed to 
couse dizainess and nausea, followed by de- 
pressing melancholy anc eventually death, 

Popular superstition beld that only the 
“medical choresgraphers could save faran- 
fefi (bitten persons). [Ff only the right 
tune could be found, music and the dance 
would do the trick. The choreographers 
professed ability to select suitable music for 
any “patient.” | | 

Skipping and cavorting “with great vigor 
and variety of steps” made the patient per- 
epire freely, and supposedly the deadly 
poison left the body with the perspiration. 
In the wild antics devised to shake off 
the dread tarantism originated a charming 
dance, the tarantella. 


Lis 


Superstition and quackery gave way 
slowly before scientific experiments that 


proved the tarantulas of Europe really 


rather harmless. But meanwhile the white 
4e(tlers of America had come in contact 
with much larger and more ferocious-louk- 
ing spiders. The American spiders would 
kill Httl: snakes. or toads, or even birds. 
Naturally these fearsome creatures, though 
actually Aviculariidae, were called taran- 
tulas and made the object of the same fears 
and superstitions that had held in Europe. 

We know to-day that there is little justi- 
fication for fear of our true tarantulas, One 
member of this group, however, the giant 
Sericopelma commomis of Central America 
(see Color Plate I1), appears to be an 
exception in regard to its venomous nature, 


OE VENOMOUS CLAN G&G HEADED HY THE 
WLACK Wibow 


Although science has exploded most of 
the exagwerated fears of spiders in general, 
it has convicted as dangerously venomous 
one amill growp, the genus Latrodertue, 
fount! throughout most of the warmer 
countries of the world. 

The best-known representative of the clan 
in the United States is the black widow, 
Latrodectus macteas (see Color Plate 117), 
somewhat common in the South, rare in the 
orth, 

These spiders are rather closely related 
to. the common house spider, Pheridion 
fepidariornm (see Color Mate IV), belong- 
ing, a& they do, ta the same family, the 
Theridiidae; but they have greatly enlarged 
poison sacs, and the venom they inject is 
more potent than that af a rattlesnake! 

Fatal cases affecting man are rare; yet 
numerous fatal coses of Lotrodectus bite 
uifecting domestic animals have been re- 
corded recently in foreign countries. | 

Black widows occur In Nature under old 
logs, about the bases of tree tranks, under 
loose bark, and in other dark places near 
the ground, Abowt human habitations they 
mare commonly are found in stables, out- 
houses, and basements. 

The bite of the female {the male is not 
known to bite man) is followed by a sharp 
pain. A small white spot soon appears 
surrounding each puncture point. Within 
half an howr aching pains arise in other 
parts of the body, frequently followed by 
cramped breathing, After a bitten patient 
is put to bed, some fever may develop, 
pains become intense, and delirium ensue. 
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AFIELD WITH THE SPIDERS 


Thi preci: tac—-nal for une moment will the mother part with i, 
place their eggs on the wel aml stand guard over them, 
misses in thetr jaws or tied to the tips of the abelomenn. 


her burden with ber palpl. 


Recovery is nearly always within two 
weeks (see illustration, powe 179), 

By careful inspection, premises usually 
may be cleared of this spider, Not only the 
live individuals, but also the round, whitish 
ego sacs, which are placed in the irreguliur 
web of the female, should be destroyed. 
Close scromning tends to keep them out of 
DEsemen ts. 


coTDER StLK FOW MAN'S USE 


The possibility of the utilization of spider 
silk in the textile industry was investigate 
in France more than two centuries azo by 
Bon, a pioneer enthusiast, who collected a 
large number of spider cocoons, obtained 
a quantity of wery fine gray silk) from 
them, andl made of it some daintily colored 
stockings and vloves, When he exhibited 
his product before the Academy of Sciences 
af Paris, that body was so much impressed 
that in 2710 it commissioned the ento- 
mologist Reaumur to investigate the possi- 
hitities of utilizing spider silk as a. textile. 

Reaumur began his inquiry with high 
hope and enthusiasm, but when he had 
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MATERNAL INSTINCT 1 STRONG AMONG THE SPriIDigs 


Fomales of some Series 
Others constantly carry the silk-encapesd 
his roger of the Dolomedce clan holds 


finished it he was compelled to recognize 
certain insurmountable difficulties. 

The spider silk was inferior to that of the 
clkworm: the so-called cocoons, in reality 
merely exo sucs, which only half of the 
spider population would produce, contained 
disappaintinghy litth thread: and the spin- 
ners themselves were carnivordus, irritable, 
and belligerenthy opposed to crowding, It 
was almost impossible to provide them with 
enough food of the proper kind, and to 
Solate individuals so as to keep them from 
fightin. 

Since Réeaumur, others have taken up the 
problem of finding a way to wtilize spider 
silk.  Prefessar Wilder, stationed in South 
Carolina as an Army surgeon during the 
Civil War, became interested in the spin- 
ning ability of our brush-legemd spider, 
Vepriia clavipes (ete Cotor Plate VI, Be), 
aid made extensive investigations. He 
sought to obtain the thread, not from the 
cocoons, but directly from the abdomen of 
the spider, 

Devices for recling the threads from 
spiders had already been made by others, 
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EVES THE HUGE BUMBLEBEE FALLS VICTIM 


The golden minten spider quickly bina her stoigeling catch with aifk Trem her apinnecets 
Aiter draining the jpices irom the luge corciss, abe will cut the thread holding it te the met ond 


let the empty-shell fall. Her indolent mote may ferd on what she leaves 
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SPIDERS SOMETIMES TIAVE MARITAL DTFPICULTIES 


"Aushonds,” Being much the smaller, teualhy get the worst of it In family fichts However, 
stories about femules luring unsispecting swatis inte thelr webs to gratify hunger have oo founds- 
thon im fact: After the taoting, the male of this palr of the Ammneus clan may fe devoured, [put 
mor kth be will become morely ao bourder in the household, 
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OVERSIZE FPOGON APPARATUS MARES THE BLACK WIDOW DANGEROUS 


Tn many species, even in the dread tarantula, the sacs which conceal the venom: are contained 
within the jaw structure, but in Lutrodectia mactens (ace Color Mate TIL) thise repositories, of which 
each individual hes two, extend far back of the jaws. 


but he improved upon them, He computed 
that one spider would yield st successive 
reclings a grain of sik, that 450 spiders 
would produce enough thread for one yard 
ef silk, and that $,400 would produce 
enough silk for a lady's dress. 

Although spider silk proved impractical 
for testile use, the improvement of optical 
instruments: brought with it areal commer- 
cial need for the silk in making a precision 
device. In range finders, certain types of 
microscopes, and other optical instruments, 
it was highly desirable to have the circular 
field of vision precisely divided by as fine a 
line as passible. For this purpose a thrend 
of spider silk was the best to be found. 

Spider silk, used as cross-hairs in optical 
instruments, is taken in autumn either 
directly from the abdomen of the arachnid 
ot from its cocnons. It is reeled) out on 
open cards, which are filed away for future 
use. For this purpose orb weavers are used, 
three of the favorite species being Epeira 
diadtmata, Zilla atrica, antl Miranda a- 
rentta (eee Color Plate V, lower left). 

When spider silk is obtained directly 
from the abdomen of the spider it is usually 
observed to be composed of several strands. 
Quite frequently four such strands, coming 
each from one of four snecialized glands, 
mike up the thread, A skilled worker can 
split such a thread into its four components 
and get a fine element for use in Instru- 
ments. Spider silk retains its elasticity for 


tanths, or even years, and when cross-hairs 
are in position in an metrument they may 
remo in use for many years. 


WATER SPIDERS AND SNAKE CATCHERS 


Although spiders are typical air-breath- 
ing animals, a few species have acquired the 
remarkable ability lo descend beneath the 
water and remain there for long periods. 
The diving spider takes down with it an 
“oxygen tank” in the form of a large air 
bubble, which surrounds the whole of the 
tbdomen and much of the cephalothorax. 

A foreign species, Areyroneta agquetica, 
builds among aquatic plants a dome-shaped 
air container, where it devours-its prey, 
casts its skin, mates, and lays its eggs. 
Fresh air i¢ carried to this submerced 
domicile in bubbles brought from the 
Surface, 

One observer reports seeing a 6-inch 
earter snake caught in the web of Tewtand 
trrangulesa. Although the snake had mot 
yet stopped writhing, the spider was feeding 
on it, and the sucked Heeues were blooily, 
eoft, and pulpy, The snake weighed § 
grams, the spider only 0.0225 pram after its 
full meal, 


RELICS OF THE PAST—LIFIWISTIIDAR, 
AVICULABIIDAE 
The. valiant arachnid hac successfully 
caught a victim more than 350 times its 
own weight. 
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Thotograp’ by Lyneeod M, Chace 


NO HOPE FOR THE FLY CAUGHT IN THE SPIDERS TAWS 


Fortumotely 


for the victim, the pobon- which flows from the fangs will bring quick insensshilits 


wont death 


The most generalieed of the spiders are 
the tarantulas and ther kin, They breathe 
through two pairs of book-lungs and have 
powerful jaws that work-up and down in a 
vertical, longitudinal plane. Their stout 
bodies are usally well clothed with hair 
and-some Asiatic species have seemented 
nisclomenns, 

These spiders live on or in the earth, 
ake no snares for catching their prey, and 
are largely necturnal, Some of them, called 
trapdoor spitlers (see Color Plate 1), pre 
tect their tunnellike nests with hinged doors. 

Tarantulas occur in the warmer parts of 
the world, Qur common Western tarantula, 
Furyortma colifornioa (see Color Plate 11), 
active al might only, passes the day in its 
hole. As has been shown expermentally, 
its bite is af no serious consequence; yet 
its fangs are perwerful enough to bring a 
flow of blood. Individuals of this tarantula 





may live 14 to 16 years, or even longer, 
rowing during most oof the time. 

Our common Eastern trapdoor spider, 
Pachviomerus anuidouini (see Color Plate 1), 
digs a deep hole in the eround, lines 1t with 
line ilk, and finally adds a waferlike lid of 
the same material as that surroundme her 
home. The lid is held together with silken 
threatls and sticky material and hinged with 
threads of silk, Not to be confused with 
the Californian trapdoor spider (ste page 
195), this species is found from Marvland 
to Texas, 


TUBE-WEE SPIDERS —ATTVFIDAR 


Members of the family Atypidae have 
been called atypical tarantulas, They are 
similar in shape to the true tarantulas, but 
are smaller and fess hairy and have more 
conspicuous. jaws, Like the torantulas, 
they dwell lurgely in holes in the groursd, 
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but the linings of the holes are continued The triangie-shaped web on the half-clead 
thave the surface of the soils silken tubes. currant bush, looking ex tly like a section 
Ghar most common species, the purse-wel of sn orb web wand having four radii and 
wider, Aivews abbot (see Color Plate a-ccomplement of transversestrands, belongs 
Vi, L), extends its tube upward from the to the triangle spider, Hyptiofes covetus 
irr Marit iy several Thc es ha eric yes 3 nie fh (“nk iT Plate VI. 40 


lowried in Bolated colonies in the Eastern Let us look closer-at this web. Naw we 
States: but is more common in the South see a single line ot thr Wi tunmmne from the 
j Py L i 1 } a . 
apex of the triangle to a twin. At the twig 


HACKLER-AATD WEAVERS--ULODORIDAF . wy : : 
! ent, of this tine wm the «nider hereelf, bold- 
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Inet fast to (he twig, and pulling on the line 
Pictures of inaction and clesolation are of silk until there are loose folds between 
never complete without spider webs her legs. We soon see what she is up te 


stretched acreas some of the débris, Thal all set to. throw a trap When an insect 


mall geometrical web on the weeds near touches the web she lets go of the line. 
im Abaniened. form building is the Jair and the tamil F sed throws {ts sticky 
Hoon oicitooking spider oof the species strands against the victim. 
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Fiunt =r ier (V. BY] ihciartinna . 
THE SIERRA DOME SPlpbie SETS TTS SNARE FOR INSECTS IN FLIGHT 


Every species has dte-own design pecilinriy’ adapted to lte needs. Larepaio Giigioss epina this inverted 
howl; iis eouein, Liny pide comedy, makes a citilar trap rhthl side up (see best, pages 14, 1S) 
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FROM SETS OF SPINNERETS THE SPIDER CONJURES HEW SILK 


Each of the fingerlike oman (greatly magnified in the photograph) can-tum out a thread, Frequently 
Tere are nottive buts in eich group: the oné showite white at the ticht je a fusion of two, 


AFIELD WITH THE SPIDERS 


hand lens discovers three or four kinds of 
silk in the hands, Some of these are made 
by Amenrofivs bernetti fsee Color Mate 
VID). The most beautiful ones are made 
hy FNitteta dibernaliy (see Color Plate 
VI.Cx | 


STX-EVED SPIDERS—DYVSDERIDAL, 
SCV TODIDAER, AND OTHERS 


Griginally all spiders had eight eyes, but 
many have leat one or more pairs. A few 
cave species have lost all of their eyes—in 
important fact for those to note who believe 
in adaptive evolution, In Dosdera crocata 
(see Color Plate V1, Ge) and the other two 
species here mentioned, there are only six 
eyes, ‘The eves of Dysdera cranes, all of 
about the same size, pre arranged in a half 
circle, In Loxeseeles rufescens (see Color 
Plate VI, 1) the eves are arranged in three 
pairs. fh the lang-legwed, subtropical Sev 
fodes longipes (see Color Plate VI, Q) the 
six eves are pearly white. 


OSS SPIDERS AND HELATIVES——DPRASSIDAL 


Members of the spider family Drassidae 
abound in damp woodlands, where they 
hide under rocks, logs, or in moss. They 
are eivht-cved spiders, with only two tarsal 
claws to.a leg. The eves are arranged in 
too rows. The genus Zefotes includes more 
than a hundred species. #elofes afer (see 
Color Plate VL, J) has a shiny black. abdo- 
men and yellowish brown Tews. It is dis- 
tributed over all.of the United States and 
most of North America. 


S080 LONG-LEGGED SFIDENS—PHOLCIDAR 


Prohably the lonyvest-legeed spiders are 
to be found in the family Pholcidae, One 
very common species; Pholews piaduniioi- 
des (see Colit Flate TTT}, has such Inne 
legs that it is frequently taken for a daddy 
longlegs, 


CONWEL SPIDERS AND RELATIVIS— 
THERIDIMNDAE 

No joumey is necessary to see Lhe makers 
of cobwebs or irregular nets, The common 
house spider, Taeridion fepidariornm (see 
Color Plate TV), is the most easily observed 
representative and is present in all coun- 
tries of temperate climate. 

While we ane studying the house spider 
we fet fod some irregular strands of sill 

in the lower angle of a window with a speci- 
men of Tentaya friangulasa (see (Color 
lite VITT, AH) on them, ‘This sider his 
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astrong hankering for the lower angie of a 
window. 

Most of the makers of the irregular 
nets deserve our confidence and friendship, 
though the venomous members of the genus 
Latrodects should be left alone, ‘The false 
black: widow, Steatowda borealis (see Color 
Plate VI, F), may frighten the timid or un- 
in farised. but this neor relative of the black 
widow, Latrodectus mactans (see page 175), 
is entirely harmless. 


SHEEI-WEB WEAVERBS—LINYVPIODIDAE 


One summer, at my Maryland home, a 
bowl] and doily spider, Linypiia communis 
(see Color Plate VIL, Lj, made her web 
on o sweel-pea vine directly i in front of the 
porch swing. Whenever I rested in the 
swing that summer T had a ring-side seat 
for observing this dainty little sheet-web 
weaver, She built a snare composer of two 
sheets (see page 183), one above the other, 
The u sheet was strongly concave and 
the lager flat and almost horizontal, The 
female clung to the underside of the “bowl,” 
ready, when a victiin was snared, to force 
her fangs or her entire body through the 
silken mesh. 

A near relative of the bowl and daily 
spider ts our hammeck spider, forvphta 
firverana (see Color Plate V1, E), which 
constructs a netted sheet more or less 
quadrangular and suggesting a hammock. 


SYINY-JAWED SPIDERS—ARGIOPIDAE; 
TETRAGS ATHIN AE 


The spiny-jawed spiders, particularly the 
tales, are remarkable for their jaw devel- 
opment, The jaws are not only much en- 
lariced, thit ore thrust cut in front of the 
body and provided with conspicucus spines 
Most spiny-jawed species are rather small: 
yet to their little victims they must appear 
most ferocious. 

Tetragnathe fuboriasa (spe Color Plate 
VIH. T) is common in meadows, where it 
spins an oath web. Ut is distributed from 
Aloska to the West Indies; The extreme 
characteristics of the spiny-jawed spiders 
are exhibited in Tefragnatha elongata (see 
Color Plate WITT, J). i Spies found ill 
damp situations throughout the United 
States and most of North America, 


A HORTZONTAL ORD-WEER WEAVER ANT ITs 
RELATIVES—ARGIOPUMME: METINAE 

One August morning, in a sunshiny wood- 

land jane near the Fotomoc River shove 
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GOSSAMEE BLANKETS EXHANCE THE CHARM OF THE SDLKEN EAST 
In the Hangu Vuliev, India, spiders spread their filmy luce so thickly over leree patches at 
low-growing Veretation ae-to conceal the foliage. Dew does mot form bere; the whiteness of the 
witthe is duc te the extraontinary multipticity of the strands 





fheiegrmpt by High &. Giri 
WIth A SPREAD LAROER THAN A BOY'S HAXD, THE MALE BRAZILIAN TARANTULA 
LOOKS FORMIDABLE 


ia [ere tentackes are not oo thick os at fret ¢lance they appear, the light stripes being 
shadews. From the scdes of the jaws extend] the pall, by which mating is atcomplished—two 
beelike projections with ends resembling fect 


AFTELE) WITH THE SPIDERS 


Great Falls, 7 came upon many finely spun, 
Leutifally woven orb webs placed almost 
or entirely in horiontal position. Looking 
closely at some of these webs, I found a 
most exquisitely colored spider. It was a 
bright green with an elaborate design of 
sitvery white, tinted with gold, and spotted 
below with coppery red. 

This spider beauty was Lewcanpe venusta 
(see Color Plate VIL, G), one of the most 
strikingly decorated of all our spiders. It 
has a Mexicun cousin, Levcemge lugens (see 
Flate WIT, M), in which the beauty is 
marred by the presence of a peculiar taillike 
projection at the tip of the abdomen, 


SILK SPIDERS—ARGIOPIDAE, SEP HILISNAE 


All spiders spin silk, but members of the 
sublamily Nephilinae spin so much that 
they have been used in the attempts to es- 
tablish a spider-silk industry. (see text, pawe 
177). The one well-known species found in 
the United States is the brush-legged spider, 
Nepiite claviper (see Color Plate V1, Te). 
No spider is more easily recognized than 
this large orb weaver, Esch leg, éxcept 
those of the third pair, bears. one or more 
whorls of fine sete, sq arranged as to sug- 
gest a bottle brush. <A foreign species of 
the same genus, Ve pia, was once observed 
catching a bird in its web (see page 190). 


CARDEN SPIDERS—ARGIOPIDAR; ARGIOPINAR 

When T was a boy in the Middle West 
T observed a garden spicer that spread 
its beautiful geometrical web across my 
mother’s flower bed, The creature's size, 


its brilliant golden markings, and the ex~ 


panse of its web compelled my attention, 

Although the web was entangled among 
some of the most prized Howers of the 
garden, the epider was mot disturbed, for 
one B prasshoppers made up mist of its 

et. 

Garden spiders boild geometrical webs 
almost vertical in position and frequently 
as much as two feet in diameter, The 
snares, placed on low-growing vegetation, 
have at the center vertical zigzag bands of 
dlistening white silk, Here the female 
titiently rests, head downward. 

Ry far the mast common species in the 
United States. is the golden garden spider, 
Miranda aurentia (see Color Flate Y¥, 
below, left). The female is more than at 
inch long, but the male (see Color Plate 
V, below, inset) if puny, being scarcely a 
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fourth as long as the female ancl sometimes 
only a fiftieth of her weight. Less commian 
is the banded warden spider, Afctargiope 
trifasciata (see Plate V, below, right), a 
whitish ¢pecies tinged with yellow anil 
conspicuausly marked with irregular dark 


Tn the silvered garden spider, Argiope 
argentata (see Color Plate VII, E), the 
abdomen of the female is produced laterally 
into three pairs of large tuberclelike lobes. 


TYPICAL 08D WEAVERS —AROIOPIDAE; 


In open places and among flowers, where 
there are mony flying insects, the typical 
arb weavers abound. Aragews fen hentmus 
(see Color Mote VI, A) is common in 
Maryland amd Virginia flower gardens: Tis 
generic brother, Araneus vulgaris (see Color 
Plate VI, N), also loves the flower garden. 
The lattice spider, Aranenys theddeus (see 
Color Plate VI, P), builds a beautiful lat- 
ticelike web. stretched across the underside 
of a slightly curled leaf. 

As we pass along the hedges we may find 
the beautiful labyrinth spider, Aranens 
latveintheas (see Color Plate VI, K), 
which builds two distinct types af webs 
situated tomether, thus having a composite 
hone. 

The most permanent part of this double 
house ts an irregular net of the type built 
by the cobwel weavers. To this is adder 
an incomplete orb. Near the central part 
of the irregular net the female baile 4 
retreat and concealment nest of a few small 
dead leaves tied together with silk. 

In a ramble in summer sunshine we may 
find the star spider, Aranews sfeflatus (sev 
Color Plate VIII, KR}, which has about o 
dozen spinelike tubercles around the margin 
of the abdomen: but to see the gorgeous 
shamrock spider, -tranens frifolium (see 
Color Plate VI, A), we must make a trip 
In the autumn, This spider frequently has 
o three-lobed spot, shaped like a clover leaf, 
an the middle of the anterior half of the 
abdomen. 


SMS ED. SPIDERS —ARGIONIDAE - 
CARTERACANTHINAE 
Ti you live in one of the Southern States, 
take a walk in the woods some bright sum- 
mer afternoon. Suddenly you will come 
upona large geometrical web stretched from 
one branch to another. At the very hub of 
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SUCH JUNGLE TRAGEDY AS 


Seldom doce a:snare-weaving spider catch: a bird 


THIS, TN JAVA, TS 


4 Lh 5 . _ 
Phatwraph by Willtans Pulses 


CNTSUAL 


The litth flower pecker hos flown into the web 


of a laree Nephila 


the web is a black and yellow object re- 
sembling a bur: “This spined object is the 
female of the snined spider, Gusterucantia 
concriformis (see Color Plate VITT, B). 
Most of our spined <piders, however, 
have a longer body than this one and do 
not resemble a bur so closely. Jfecreficna 
redupiana {sec Color Plate VOI, A) has 
only two pairs of spines, both very small. 
The spear-head spider, Micrathena sagr- 
rafa (see Color Plate VITT, 0), has three 
counspicunus spines, The tropical spear- 
head spider, Micratena obfusospina (see 
(_ olor Plate VOL F i, has only [wri pulirs, 
but they are enormous. Micrathena praciis 
(see Color Plate VIII, C) has five pairs. 





LAHGE AND SAAC 
WW HETEROPOOIMAE 


CRA SPIDERS, 
THOMTSIDAT 


Crab spiders are so named because of 
their resemblance in shape to crabs. ‘The 
likeness results: from the flattening of the 
body and the assumption of a lateral cirec- 
tion by the legs, One species, Mf isame- 
neaider alegteriug (see Color Plate VII, A), 
lives in flowers, Tt may be almost uni- 
formily white or yellow or strikingly marked 
with reddish brown above. This spider 


has a tendency to take on the color of the 
Hower it inhabits, thus becoming almost 
invisible. 

The genus Xveticns (see Color Phite VIL, 
D) includes about a third of all our crab 
spiders. Members of this genus are usually 
cither fawn-colored or brownish, Their life 
is Spent in seclusion, under stones or the 
lonse bark of trees, or in other sttuntions 
away from the eyes of enemies. The angu- 
late crab spider, imaris: anguicaies (sce 
Color Plate VU, ©), differs decidedly 
from most of the other members of the 
family in having the alxlomen high and 
pointed behind. 

Related to the true crob spiders are the 
members of the family Meteropochdae, 
known as the glint crab spiders. They also 
have the lees extending laterally from the 
body. 

The best-known member of the group 5 
the larwe banana spider, Aercropafa: ven- 
teria (see Color Plate VIT, F). The ta 
tropical species that frequently arrives in 
cur northern cities on bunches of bananas 
and is commonly mistaken for a tarantula. 
lis bite is sharply painful, but not dan- 
Pero, 





© Lev Pesninte 


A FEMALE SPUR FIVE MINUTES AFTER SieDoING 


She appeared he a wos model and was almost transparent, os she rested by her castioff covering 
at thie tight. 


The female makes a flat, waferlike egg 
sac, which she carries about under her hoey 
by means of her mouth parts. Once I took 
an egg sac froma female hanana spider and 
gave her it its place a substitute of the 
same Size and shape which I had whittled 
cit of pine, She readily accepted the imita- 
tion sac, 


WANDERERS AND STAY-AT-HOMES— 
CTENIDAE AND CLUBIONIDAE 


Spiders of the small family Cinnidae love 
to roam. One of these ramblers, Anuhita 
funchidata (see Color Plate VU, G), iz 
found in the Southern States. 

Far different in their disposition are the 
members of the family Clubionitdae. They 
appear to be possessed of an inferiority com- 
pie One of them will roll up a leaf and 

ide away in it as if all the werld were 
gloomy and sinister, Another will pick out 
a cranny in the side of a cliff or wall, seek- 
ing in. this manner his solace and quict. 
Many of the species are Jess retiring and 
come are light-colored, 
black cushions of hairs at the tips of the 
legs. One species, Castuneira descripta, is 
pictured in Color Plate VE, E. 


with COMSpHCHOUS 


Funnel-web spiders (Agelenidae) abound 
in summer wherever there are moisture and 
vegetation. Usually they build near the 
ground; or, if far above the ground, in a 
thick vrowth of vegetation such as a hedge 
or im evergreen tree. Our common grass 
spider, dgefena maetia (see Color Plate VL, 
H), is the best-known funnel-web maker, 
It is common in many places in the United 
States, The tube af its web (see page 153) 
nimost invariably leads back into a thick 
urowth of vexetation. Thus, when the 
spider retreats, it is safe from its enemies. 

Asmall cousin of the grass spider is Coe- 
letes Adelis (see Color Plate VIL, KR), which 
does not spina perfect funnel web. 


HIVING SPRUDERS AND THEIR RELATIVES— 
PRsSAURInAr 


Some of the members of the family 
Pisauridae are called diving spiders, They 
belong to the genus Dolomedes and make 
interesting aquaria inhabitants. [have kept 
several individuals of Dolomedes triton 
(see Color Plate VIL, 1.) at different times 
in large aquaria jars, This species is called 
the six-spotted diving spider and is the most 
striking in color and marking. 


OF RAPT 
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(ne femole kept in 
an aquarium, where 
she had been supplied 
verelation dibove the 
water, lived for months 
and made her spheri- | 
cal epe sac. This she 
held closely in her 
mouth parts gn only 
once could she be itn- 
duced to drmp it to 
feed, 

Dalameder  urreatar 
(see Color Plate VU, 
C) & rather somber- 
colored. It is found m 
marshy places in the 
eastern part of the 
United Sigtes. 


WOLF SFPIDERS— 
LYCOSIDAE 


Spring i¢ the time 
for wollspiders. ‘They 
may be found run- 
ning through the grass, 
along woodland paths, 
and in many other 
places. They catch 
their prey by chasini 
and springing catlike 
wpen Vvictinns, 

The maternal in- 
stinct i best developed 
in this group. art 
only do the females 
carry their ez sacs 
with them, firmly at- 
tached to the sptinner- 
eis by bundles of silken 
threads. but the woung 
spiders are carried upon 
their mother’s back for days after hatch- 
ing, docose puarctulata (see Color. Plate 
VII, B) is:a striped species common in the 
eastern part of the United States, 


watts for her prey 


meni 


LYNX. SPIDERS —OAVORPIDAE 


Members of the small family Oxyopicdae 
chase their prey swiftly among. trees and 
shrubs, even leaping from one branch to an- 
other, Their legs are long and each is armed 
with three terminal claws. The eves are 
eight in number, dark in color, and tnequal 
in size, Pencetia tiridans (see Color Plate 
VIL, J) fs a most beautiful representative 
of the group. Itis a large species, having 2 
bright, transparent green as a background 
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— Lee Peeamire 


A TRAPDOOR SINNER ON WATCH 


with the Wel slehily: moiseil, while she 


When the whratens set op by the footfall of an 
aporenchine iméect wart her, she lew eut.ond graapa ber victim. Move 
i 0 Tap] the eve can starcely lollew. 


color and markings of rel, brown, and 
black. 


ACROBATS AND MIMICS—ATTIDAR 


One warm spring morning, as [ was pass- 
ing along one of the drives in the Zotlogical 
Park at Washington, [ saw a large speci- 
men of the audacious humping spider, 
PRidippur andar (see Color Mate YI 0) 
sitting on top of a fente poet. As | reached 
out to oollect ber in my insect bottle, she 
followed my hand with her eves. No mat- 
ter the direction from which | approached, 
she always changed her position and faced 
my hand. Finally she was captured and I 
decided to make a pet of her. 


S) Lert Passmore 


A TRAPDOOR SPIDER IN HER LAT 


The ttletitations made by the spiler’s fang 
ore Visihle through the silken liming, ‘The <nicer 
bin the postion in which she waits under ber doot 
for her prev. The soil in which the nest woe bil 
woe pray dole. Thia mest is about two-thirds 
nitions) size. 
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On many occasions this spider attacked 
and captured victims twion her size, She 
would pay no attention toa ty until it-was 
within o few mehes Then her eves would 
be fixed on the victim, following its every 
movement for a few seconds. At length a 
well-aited leap ended the affair. 

Before ‘a jumping spider jumps it always 
fastens =a line of silk to jts resting place. 
‘Thus, however for it may io over a preci- 
pice, t & always safe from a fall. By 
means of the silken line, it can regain its 
lormer position. 

In Piidippus clarws (see Color Plate VII, 
M) the female has the cephalothorax and 
abdomen red, and the male hes only-the ab- 
tlomen red, the rest of the body being black. 

Certain jumping spiders, as weil as other 
kinds. havea remarkable ability to mimic 
ants, a fact unknown to me during my early 
experience os an entomologist, 

This mimicry is not usually in appear- 
ance only, but frequently it is in the mave- 
ments of the body ne-well: and it is net con- 
fined to any one family or group of spiders, 
but occurs in several of them, 

Among the jumping spiders, or Attidae, 
mimicry is probably most prevalent. The 
mimicry may be confined to one sex or it 
may Involve both sexes. It may be a eeti- 
eral imitation (4, ¢,, a spider may take on 
an external form somewhat similar to that 
of many ant species}, or speciiic apimg by 
ane spider ol a single ant species. 

In the case of the common ant spider, 
Svicmonne formca (see Color Plate VII, 
\], the anthke appearance is brought about 
by the unusual shape and rather simall size 
of the cephalothorax, which in these respects 
resembles the ant’s head: by the parrowine 
af the anterior part of the abdomen to sue- 
gest the ants waist: and by attenuation of 
the front Jews, which are held in such 2 
manner as to sugpest the antenna of an ant. 

In addition to these changes in form. cer- 
tain color markings aid in making the decep- 
tion nearly perfect. Thus the front legs look 
narrower than they really are becuase of 
their white outer margins. ‘The same thing 
is true of the anterpor part of the abdomen. 

The advantage gained by this mimicry 
is important where the mimicked ant species 
is purnacious and unpalatable. Some trop- 
ical species repeatedly fool experienced 
chtomologists; even a hand lens does mot 
easily aid in the recognition of Nature= 
deception, 


CALIFORNIA TRAPDOOR SPIDER PERFORMS 
ENGINEERING MARVELS 


By LEE PASSMORE 


Wek Jilwsteattons from Photographs by the Author and FE. Bock 


ETURNING one May evening from 

a ramble over the southern Califor- 

nia foothills, | came across a young 

man busily digging in a small mossy knoll, 

He was so engrossed in his work that he 

did not become aware of my presence until 

my shadow fell upon the object which was 
attracting his attention, 

With apologies for my intrusion, I asked 
what he was digging, He turned with a 
pleasant smile and replied, “Trapdowr 
spiders.” 

Then, reaching down into the hole, he 
handed me o strange tubular object, warn- 
ing me that it was exceedingly fraitile—an 
exceptionally fine specimen of a cork-type 
spider 5 mest, 

The burrow, or nest, about ten inches 
errs hy one anda half meches wide, was 
built in adobe soil Fitting neatly in its 
upper end was a door, hinged with tough 
web. The under surface of this cover and 
the walls of the tube were lined with 
amooth, silky wel of lustrous, velvety ap- 
peerince. 

THE SFPIDIR HOLDS HER THAPIAIOR SHNT 

I had difficulty in raising the door: the 
owner of the nest strenuously objected! 

The spider had placed her two fangs in 
the holes she had made in the under side 
of the lid and, bracing herself, held on for 
dear life. Even after my superior strength 
had overcome hers, she allowed herself to 
be lifted! partly qut.of her nest before she 
let go aril dropped hack into the dark in- 
terior, As soon as [ let the door snap 
into place, she returned and got another 
LeTip. 

This chance meeting was the beginning 
of my close association with Francis Beck, 
wht for 13 sears has studted the habits 
of the common California trapdoor epider 
(Bothriogvritwm califarnicum). So deeply 
interested was T with the specimen shown 
me that 1 gladly aecepted his invitation to 
inspect his collection. 

{ found him working at his home next 
day under the trees, where he had placed 
in a natural setting the many specimens 
which he had brought from the teimghbor- 


ing hills. Here, itt boxes of adobe soil, T 
saw big spiders, little spiders, young and 
ald, in dozens of “transplanted” nests, 
There were several hundred young ones, 
which had been hatched iuring their pa- 
rents’ captivity fram ees contained in the 
nests at the time of their removal (see 
illustration, page 197), 

Ever alert and watchful, trapdoor spiders 
are extremely sensitive to the vibrations 
of insects os they walk over the ground 
or moss, They 5eem to know the right 
instant fo raise the door, spring out, and 
make a-capture. Then, dropping back to 
the bottam of the burrow, they feast at 
leisure... Movement is =o rapid that the 
insect is within the grasp of the hungry 
apidér before the victim can escape (see 
illustration, page 199). 

Hundreds of sow bugs and other noc- 
turnal insects relished by the spiders are 
captured by Mr. Beck and guided over 
the ground clase to the doors of the nests 
to srovide food for his charges, 

A trapdoor spider is careful not to let 
the door clase behind her when she i 
making a capture, for the cover is difficult 
to reopen, once it snaps shut. ‘The door 
fits so tightly in the tube that there is only 
o fine crock where a claw could te in- 
serted to lift it. ‘To forestall bem locked 
out of her own home, the spider always 
leaves her bind lees and o part of her ab- 
domen under the open door (see illustra- 
tion, powe 19). 


PATIENCE AND WATCHFUL WALTING REVEAL 
TNGENTOUS NESTS 
Considerable patience is necessary to 
study the habits of trapdoor spiders. Many 
hours of watchful waiting and sometimes 
whole nights pass without even a glimpse 
of a wary spider. It is discouraging to sit 
Ina cramped position for hours, with eves 
concentrated on a particular trapdoor, only 
to discover that this = one of the nights the 
spider is not inclined to labor. 
in many occasions we have. retorned 
home after tramping for miles over goo 
spider territory without {finding a single 
nest, 50 cleverly are they hidden, 
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1 Lee Tl esaamore 


THE TREASUHE 1S A TRAPDOOR SPIDERS NEST 


Trance E 


enutherm Calijoria tocthills 


Heck folds a. nest-owhich- he has Just removed frum the orn 


tiobe soil of the 


Natherous Littl: mpounds sitters over an area of Several miles 
lyr an ided! location for tht colonies of enicet= 


They seemed to know the protection afforded, 


fer oa water could stand on ther Knolls and the dope was just enough to drain without wushouts 


Sixteen species of trapdoor spiders have 
been found by naturalists in the United 
States, Of these, eight are recorded ex- 
clusively from California. Others occur 
throughout the Southern and Southwestern 
Slates, with one species. occurring as far 
north in Virginia as the Potomac (ste 
Color Plate [), 

Trapdoor spiders prefer high, dry ground 
for their pests: but even then they are not 
present unless conditions are favorable, 
They have been known to vanish from 
their natural habitat when virgin land i& 


opened to farming. Probably plowing and 
cultivating, destroy the nests and kill the 


spiders. 


Some species of these spiders, which are 
almost identical with these that build doors 
to their nests, construct a bome similar to 
that of their relatives, but with mo trip 
chic. 

Mr. Beck found his first trapdoor spider 
accidentally in Balboa Park, San Diego. 
He wos attracted to an object which re- 
sembled a silver holf-dollar Wing on the 
ground. Stooping ti pick itt up, he cis 
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J AOSTESTADE 200 FOR TRAPDOIE: SPilrcks 


= Sonkain “teineplanted” or cuptive spidere-Dvine im Chem -orsteswithin blecks nf 


Lin’ f c 
atliehe gorth. cluw Eeom the Bell Hundreds of sw Dues @he Coun, oil Ted bo thet epider 5 
TI i fl : i 
Hoon Bee ereund wear the {ranmdeact The erichers ortuch below anil when the lee 


in insect uporoach they soring oul and moke Spire. 


r 
t | 
cil 1 eon 


atk Takes 
a aie ‘, 


Wil, Ard, 


she 


web nest of the lemale spider 
had not been harmed in any 
“troinsplanted’ ta Mr. 


ecame his first Sonny et, 


covered it wos ao abandoned door to a 
Beside if was a Dew door, 
Inserting his knife between the dior ard 
the inner side of the tubelike: opening, be 
hnally succeeded in litting the lid and ie ghd re Tk ii" a 
: a 1s . MALT PREFESS BACHELOM APART MIATA 
found the owner clinging to the under side, 


The Next time he went to lhe nest he 


spiders mest, 
Lai | —s Trae} 
oa ELLE Sao 


After the first -year im captivity, she 


was prepared to dig soider and homme out 
of the eround. He trenched artund the 
tube, keeping for enough away to avo in- 
jure 

block of earth. After cutting oway the 
outer covering of soil, he exposed-a pericct 


it, util he could ditt out the entire 


fated no young, although she deposited 
eers regularly. These she devoured, for she 
apparently knew that they were infertile. 

The male spider does not inhabit the 


same nest with the female, so we looked 


elsewhere for bit, 
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1 SPIOKR AMATON GROWS 

Cinty 
traykioor apider is one 
fully developed! (see test, pate 210). 


Once when we were digging out a female 
nest we noticed a peculiar litth heap of 
loose earth close to the door, Curious, we 
dug carefully around the burrow and, upon 
reaching a depth of three inches, we lifted 
cut an entire tube. It proved to bea male 
trapdoor spider's mest, the first we had 
found in ten years’ search (see page 203). 

Except for an adult specimen presented 
to ws by the O'Rourke Institute of San 
Diego, the little male is the only living 
mule trapdeer spider we ever saw. We 
iffer our observation here only 5 an opin- 
ion based on our disenvery, and do not 
make a positive claim that all male spitlers 
build nests. 
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the lower animals are capable of replacing lost limbs, an! the 
Her new We, second en the right side, is alos 
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At home, we Inid our 
captive on sate eirth 
in a box and placed 
over him o seal] lass 
jar, tovered with a 
black envelope to keep 
out the light. 

The following morn- 

ing we discovered ous 
little male spider had 
burrowed. Above his 
tube was a heap of 
Inga earth similar to 
that we hac! seen in the 
fell, 
Two months later we 
end one side of his 
box and found the little 
fellow alive and ex- 
tremely active, running 
up and: down @ burro. 
not more than a quarter 
of an inch wide and 
three inches deep. 

It appears from oir 
evidence thai the male 
trapdoor spider builds 
a nest entirely clifter- 
ent in ifs surface ap- 
pearance from that of 
the female. Vhis nest 
had no himged door. 

The female spiders 
ecliom raise their doors 
in the daytime, unless 
the light is subdued 
ar they are extremely 
hungry. We can oc- 
casionally tempt them 
out hy imitating the 
Ireacl af insects crawl- 
ing near the nests, but they quickly detect 
the deceit andl refuse to leap more than 
once cr twice, 


at 





* Lew Passnagre 


Lia 


How A SPER BUILDS ITS TRAPDOOR NEST 


In order to muke a senes of photographs 
chowing how the trandoor spider builds 
her nest and fits it with a water-tight, cork- 
tyne door, we filled «9 small bes with adobe 
koi] covered with growing moss, and put 
upon it, in an upright position, two inches 
of the door end of a spider's nest contain- 
ing the female: 

After several hours of patient waitine, 
the spider raised her door and brought 
some moss, which she dropped over the 
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ee of the Stinvcdine 
tube, She repeated 
this maneuver until all 
the moss had been 
cleared from the bet- 
tom af the tube. 

Next, particles of 
earth WeETE bruit tii 
the opening and flicked 
to a considerable dis- 
tone with her feelers, 
or palpi. Upon lifting 
the door occasionally 
and peering into the 
tube, we coulcl see ber 
as she labored digging 
jut the soil, Deeper 
aod deeper she exca- 
vated, presently disap- 
pearing in the new 
burrow 

In the moming we re- 
mover! the ole nest ne 
exposed the new one, 
bul the spider by this 
time was down in the 
ground, entirely aut of 
sipht, To keep out the 
light during the day, 
we placed a tin box 
over this opening, 

Soom alter durk she 
atain bean to bring up 
mure earth mud make 
rey ee at bos to baihed-a 
trapdoor to her new 
nest. She manipulated 
her sharp fanes as 
picks, smoothing the 
eiges of the opening 
a trimming away wll 
roughness. Then she 
broucht damp soil from the bottom and 
applied it to the side of the entrance, pack- 
ing it down solidly with her fones ond 
rari tees. 

Alter adding fresh earth each time, she 
weld turn around, bring her spinnerets 
inte position, and with peraceful monove- 
ments weave o trail ol silky webbing. She 
continued this process wotil the cover ex- 
tenced a thitd of the way across the 
opening (see page 209}, 

At this pomt we began to wonder how 
the fitde worker would manuiactire a 
hinge for ber front door, but she 
solved this problem in simple fashion. 
she raised the partly made dior and bent 
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THE CLAWLIBAE 
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Lee T'atteurs 
FIELERS OF THE ALALE TEAPDOOR =SPIDEE 
Qnty the first three joints of the feelers appear, creatiy enlarged, When 


the exus are fertiliced, the Lulblike ortans with sharp claws lift the covers 
ol the sce, eapoeing the pegs, and permit the wemen bo etter 


it back to a vertical position. ‘Naturally 
it cracked in astraight line near the edge 
of the opening, but the Gexible, reinforced 
webbing prevented separation from the 
side of the burrow. The fsstenine thus 
made wis a hinge of amazing strength and 
durability 


WORKS WHILE HOLDING THE DOOR 


Holding the deor in a vertical position, 
she continued alternately to adi earth and 
webbing to the outer edges until the door 
was completed. 

Frequently during construction the spider 
would pull up tiny bunches of moss and 
plant it on the top of her door, carefully 
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LIKE MOTHER, LIKE 


The emall spider, abou! a ovear old, built a tiny nest only wo few inches 
away trom that of ite parent and exictly lee it in every chetall. 
becom hinger, she will tear the walk away, enlarge the opening, 
The figures ore chehily enlarged 


construct & mew burrow, 


sticking the roots inte the carth us an ex- 
pert gardener might do, “To-day the moss. 
is growing over the entire surface of the 
door and the nest is well camouflaged (sce 
lustration, page 193). 

While surfacing the under side of her 
door with webbing, the spider continued 
the process down into the tube and applied 
a fine silky ning to the walls of her nest. 
It was beautifully finished from the top to 
the bottam with a lustrous coating a 
smooth as paint. 

Next, the spider pressed her two sharp 
fangs deep into the soft earth on the under 
side of the door near the outer ed@e. She 


DAUGHTER 
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tlie this several times, 
wittil she seemed satis- 
fiexl with the holes, of 
eyobolts.”" 

Then, inserting her 
fines again, she pulled 
the door shul in a Suc 
cession of violent jerks. 
By degrees the door 
was drawn into the 
tube: and since both 
surfaces were soft mre 
nlinble, they soon hitter 

“ together as perfectly as 
a Compression valve, 
making the nest water- 
tight. This last opera- 
tien completed the nest, 
The building bad con- 
<unert at aye “ixteen 
hours of actual work- 
ine tite, 

Her work finshed, 
the little creature 
closed her caor fund no 
doubt found o safe ani 
comtortable place at 
the bottom of her new 
burrow where she could 
rest from her labors. 

SEVENTEEN MONTHS 
VITH NO FOOD 

We tried to Lift the 
door next day, but 
iound the spider was 
on the job, She had a 
food grip an the lid 
with her fangs. 

Later, we obtained 
n photograph of this 
spiter CApDLUring ft Sow 
bug, the first victim to 
be caught fram the new mest (see illustra- 
tion, page 199) 

Trapdoor Spiders sometimes hibernate, 
hut at no given period or season, 45 does 
the true hibernating animal. We have 
found 6n numerous occasions the mesis of 
the spiders tightly sealed with earth just 
below the doors, One specimen was kept 
under observation for more than 17 months, 
the spider living in sell-imposed solitary 
confinement during that time, with no way 
of procuring food, At the end of her hiber- 
tiation she removed the seal and appeared 
frech and ¢lean. She had shed her outer 
skin. 
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The mother spider 
seis the coor «adan 
when she is about to 
lay her eggs, for she 
must net be disturbed 
nt this time. Some- 
times seals are made of 
thin web, stretched 
tightly across the open- | 
im. 

Thit we thoweht ot 
nirst was for the pur- 
pose of keeping the 
Young spiders im the 
nest, but. we had to 
abandon the theory 
when we found webless 
nests conuining young 
epidiers; ‘The latter 
Seed) tia enjoy the 
wirmth of the sun, for 
often during the day 
they cluster around the 
opening just below the 
door and retreat to the 
bettom. of the tube only 
when the surface of the 
eitth becomes cooler 
with the approach of 
mht. 


THE WIETTM BECOAPES 


THE KILLER 


We have never found 
young smiders in the 
nests af females which 
have been held in’ cap- 
tivity for more than 
one Vear. “To the evn 
trary, all mests brought 
from the Wille wilroken 
amd containing eyes 
produced the usual two or three hundred 
young spiiers. 

When extreme hunger causes the spider 
to capture ber prey in the daytime [and 
this aften occurs), she is attracted to her 
deaor by the vibration of any insect that 
walks over the ground near her nest. She 
may even mistake for the usual sow bur a 
spider wasp (Petes: mide), her most 
dearly enemy, which, alighting by her door, 
she recornizes toy Inte (see page 211). 

In the struggle the wasp stings and 
paralyzes the spider, rendering her entirely 
defenseless. The door to the nest being 
open. the wasp enters the burrow, dragging 





TRAPDOOR SPIDERS 


Far more than ten vrars the author and Mr F. E 
ki charges to crawl aver him, howe been gathering these pocollar spiders 
atl Htoudving their eolitary habits 
the bvast-known creatures of the animal worli 
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. Lee Neaiannis 
ARE His HORRY 
Beck 


wha allows 


Treprlogr enicers still remain among 


its helpless victim to the bottom, and de- 
posits an ese injerion the living spider, 

The grub, when. hatched, burrows into 
the body of its host and feeds on its tissues, 
but does pot attack such vital organs as the 
heart. ‘The spider lives with the grub 
within it, waually until nearly time for the 
latter's pupation. The grub then spins a 
silken coopon around itself. Later it breaks 
it way out and appears in the form of a 
perfect spider wasn, which after mating 
hinds another spider host to repeat the 
cycle (sec (luetration, page 203), 

When death comes to the owner of 9 nest, 
no other trapdoor spider will take possession. 
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Spiders, like snakes, are the object of 
man's instinctive fear, and the first im- 
pulse of the average person upon encounter- 
ing either is to destroy them. With few 
exceptions, hawever, spiders are harmless 
and will mot bite if lett undisturbed. ‘The 
venom of a trapdoor spider acts very 
quickly on small insects, but it is not con- 
sidered dangerous to a human. . 

Since they are all carniverous creatures 
and maintain themselves by preying upon 
insects which are rea) pests, the spider is 
far more beneficial than harmful to man. 
SPIDERS ARE HELPLESS WHEN THEY SHED 

The most critical periods in the life of 
a trapdoor spider occur when it ts shed- 
ding. The hard, non-living, shell-like outer 
skin, becoming too small for the growing 
spider, is cost off. 

The trapdear spiders usually shed in 
July, August, and September—that ts, be- 
fore the rainy season, In preparation for 


this period, they fortify their nests to guard. 


aminst possible intrusion. Seals of well- 
packed earth placed just below. the Hed fill 
the entrance completely. 

Qnee, when we were watching w trans- 
planted spider building ber new nest (see 
page 208), we noticed that she had stopped 
digging for no apparent reason. Upon 
investivating, we found our spider was 
thedding., 

First, the shell-like upper surface of the 
eephalothorax, or anterior portion of the 
body, separated from the lower part ane 
the skin covering the abdomen shriveled 
and peeled off. Then the body of the spi- 
der appeared, heaving ond pulling os she 
endeavored to withdraw her tender limbs 
from their outgrown coverings. | 

It required more than an hour for the 
spider to separate herself from the cuticle, 
and she remained motionless for some time 
after emerging, completely overcome with 
the exertion. She seemeil to have no con- 
trol of her leas: | 

Standing beside her was the old casing, 
sc little disturbed that it might easily have 
been mistaken for another spider. The 
betraying characteristic of the empty shell 
was the abdominal portion, which was not 
ga prominent as that of the living spider. 

The spider herself resembled an almost 
transparent wax model, reflecting light like 
a piece of glass. Even the fangs were white 
and the mandibles quite colorless. The 


only parts whith showed any calor were the: 
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eves, the abdomen, and the course hair that 
sparsely covered her appendages. 

Three hours later the spider became 
darker, first a pale blue and then a yreenish 
blue, Within two days she was quite 
dark: On the third day she died, presum- 
ably from exposure to the open air and 
fight. 


Occasionally we uncovered evidence of 
the resourcefulness of the trapdecr spider 
in. times of emergency, such as when ber 
home is destroyed. 

When-a nest is built in soft gray adobe, 
the hot summer sun causes the 


earth to 
crack in deep crevices around it. A heavy 
rainfall fills these cracks and sometimes 
washes away the walls of the burrow, Soon 
the nest fills with the loosened soil and the 
once cozy home with silk-lined walls is 
ruined. 

During the deluge the spider seeks shel- 
ter beneath her door, where she remains in 
safety until the storm i4 over. 

Ti the door and beveled edges to the open- 
ing remain in good order, she rebuilds the 
damaged home alongside the original. It 
often happens that a spider completes her 
new mest just as another rainstorm comes, 
god she must wo through the whole process 
wain. We found one nest that hod been 
rebuilt. six times, the burrows being located 
side by side and all under the same trap- 
(ocr. 

In contrast to her size and weight, the 
strength of the trapdoor spider is remark- 
able. She i8 capable of resisting a {it 
which we estimated at 10 pounds or more 
on her door, We come to thie conclusion 
by the force we had to exert when prying 
upen the doar with a strong knife blade. 
It-would bend wloiest to the brenking point, 
Sometimes the web lining near the top of 
the burrow bears witness to her struggles 
to retain o hold, and the tims of the boles 
in the door are torn out by the pull of her 
fangs (see pape 209). 


SPINNERS MAY BEPLACE LirsT 


Only members of the lower orders ot 
anim#ls are able to reproduce lost limbs, 
The trapdoor spider has: this peculiar 
power. However, we have found only one 
apider, among the themsands which have 
come under our observation, that bore evi- 
dence of having grown o new leg. This 
particular specimen was full-grown, and ex- 
cept for the dwarfed size of the second leg 


LIMBS 
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THE SPIDER WASP [f= A 


1! Lee Pek a iigee 
TREACHEROUS ENEMY 


_  setmictimes the female spider captures jis prey in the daytime and instead of a harmless sow bag 
Tints bersell in deadly combat with this wasp. Usually sheds stung and poralyned by the wasp, which 


then curries her down into the burrow. The waap then lays an-eve in or on the spider's body 


Later 


the ceg hatches into a grub, which burrows about in the spider and eventually destroys it (see toot, 


fuure 205, and tinetration, pase 203). 


on the right side, it was normal. The spi- 
der favored this smaller appendage os it 
Walked, She would raise the small lez off 
the ground and carry it elevated, occasion- 
ally putting it down gently, a5 if it were 
causing her pain (see illustration, page 
200). 

How she lost her let we do not know, 
but we believe perhans a bird caught ane: 
tare tt away from the body before the 
spider scuttled into the sanctuary of: her 
hurniw, 

There & a remarkoble difterence between 
the palpi, or feelers, of the male and those 
of the female (see illustration, page 201). 


The female's: feelers, long and stronely 
built, are wed ain building her nest. The 
male's feelers, however, play an important 
part when the eges are fertilized. 

The amall, bulblike organowith a tiny 
Claw extending from it serves to raise the 
cover of the reproductive orzan of the feriale 
and expose the eges for fertilimtion. 

lt is our belief that the male epider goes 
lo the entrance of the female's home when 
hating occurs, 

Our study of these solitary creatures 
continues, and we hope in time to ‘solve 
many of the problems which as yet remain 
mysteries to ie. 


Notice of change of address of your Navioxal Geocuapatc Macazine should 
le recered in te officer of the National Geographic Society by the first af the mouth 


fo aftect the following month's ise, 


For mito, i vou desire the address changed 


Jor your Gefeter number, The Society shonld be notified of vour new address not 


fofer thon Septentoar first. 
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bFREIBURG—GATEWAY TO THE BLACK 
FOREST 


By Anicia O' REARDON OVERBECK 


a \ fe: ULL like Freiburg,” The learned 
/ professor beamed on me through 
thick glasses. “You Americans-are 


youne, but we Freiburgets are brittle with 

age, so old that we're proud of it. Freiburg 

is romance, o living story plucked jrom the 
+7 

“You'll like Freiburg.” The old English- 
man—staceato, red-faced, military—taken 
of his guard by my admiration of his Seat- 
tie, addressed me, “Used to be 4 torkiny 
British colony here, but they've all had to 
go. Um sticking, though, even with four- 
teen marks ta the pound. No place like 
Freiburg. Jolly tittle town.” 

“You'll like Freiburg,” The American 
boy sitting on the pork bench beside me 
had recognized a compatriot. 
working at the medical school for a year 


now, and, say, you ought to see their equip- 


ment and their operuting theaters and their 
X-ray laboratories! ‘There's lots going on 
all the: time for us students, too, and it's 
nice the way you can step right out the 


back doar into the Block Forest. Frei- 
burg’s swell.” | 
“Youll like Freiburg” The earnest 


agent with the shaved head who was heip- 
ing me ino my bunt for w furnished house 
glowed with civie pride. “Freitvurg is so— 
so gemitiich” (homelike) (see page 246). 

‘That was-a year ago. 

We found the furnished howse, a delight- 
ful place, dF ighbicr with porcelain stoves, 
feather beds, bechives, a vegetable garden, 
and that Schwarawald (Black Forest) 
measure cf opulence, A hice manure pile. 

Though tucked in a nook of the forest, 
the house was, nevertheless, only twenty 
minutes’ journey by tram from the center 
of town. 

THE CELTS OF Cesap's “COMMENTARIES” 

We hired for $10 4a mooth « cheerful 
peasant pil to do our howework, and 
dashed our protesting family inte schools. 
Never, they assured us, had thes heard of 
summer vacations starting in August ite] 
ending in September! And then we set 
about to discover in just what measure 
Freiburg is romantic, folly, swell, and 
wemiltlich, 


“Fve been 


FL 


The mist carping spirit could not deny 
the romance that has its roots in an age 
long before Freire was dreamed of. 
Those same Celts that generations af boys 
and girls have encountered in Caesar's 
“Commentaries” were the first-known in- 
habitants of the district. Although Celtic 
get names survive, these early settlers 
eft few other signs af their existence. In 
the next village to us, however, parts of a 
Celtic wall ond a moat constructed on lines 
described in the “Commentaries” remain. 

Between the third and second centurits 
B.C. the Celts were pradually pushid out 
of re upper Rhine Valley by the German 
ur 


FRONTIER COUNTRY Foe 2.000 Witars 


Then cume the Romans. In B, CL 14 
Fiberms crossed the Khine, and shortly, 
What with the Homan legions on one side 
ami the Germanit on the other, the fertile 
plain known 28 Breisgau and the wild for- 
est land called the Schwarewald becunie 
what they still are, frontier country. In 
A. D. 74a military Toad was built from 
what is now Strasbourg ta the Danube. 

Those were boom days, for under the 
protection of the Romans trade flowed wp 
and down the road that ran along the right 
bank of the Rhine from Basel to Mainz, 
and in favorable places forts and small set- 
tlements sprang up. It was then that 
Badenwetler, slightly to the south of the 
present Freiburg, and Baden. to the marth, 
first achieved renown as fashionable bath- 
Ing resorts. 

In about two hundred vears the Roman 
bubble burst. “The German tribes pounced 
dawn, took the forts, ond amin become 
thasters of the Rhine. 

By oa curious turn of fertume in the 
seventh century, the Celts again appeared 
tim the scene, this time in the form af Celtic 
Trish missionaries. 

By the end of the eichth century the 
Germans were mostly Christianizert, 

By the beginning of the 12th century the 
Breisgau, of which Freiburg was the an- 
cient capital, was a thriving district 
Formers tilled the heavy. froitful sail of 
the flood plain, planted vineyards on the 


THE 
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WEART OF FREDDURG 35 175 CATHEDRAL ASD MARKET 


Siere the 12th century fammers hove beought thelr produce to the Milinsterplatiz, to the leit of 


the (athbedrn Thete mittee ated morality 
Cathettizal porch. aod there miirder thal 
peered to dele the oiv when it wo 
m the row faring the ticht side ol tin 


f 
the fecent election 


wirm south slopes, and trafficked with 
wandering peddlers from Strasbourg uni 
Basel and even from Italian cities and the 


Baltic. 


| HUNTING LOGE SUGGESTS -4 CI'Y SITE 


Obviously the one thing needed to com- 
nlete the picture was a center of trade, a 
city. And in 1120 Duke Konrad of “ah- 
ringen cast his eye about for a suitable site, 

Just where the river Dreigam emerges 
from its valley and flows out into the Rhine 
Plain, on a well inclined flat of outwash 
gravel, stood a small hunting lodge. Here 
was the ideal city sate. 


play 

ride bolidayvs 
menaced by fier wi) invindiers 
Cathedial many Biter mas 


split by the valley of the Drevsam. 


wep oon & lige cloie lo the 
[n this square the guilds 
From the portico of a hovude 


mectiog were hel] preceding 


a 
Liner Wirt 
for tha crise 


Beiore it, spread the fertile Rhine Plain; 
behind it ranged a semicircle of mountains 
Here 
ye cS ample Whiter Supply, enitecien! slope {4 
insure grind draimige, and protection from 
inclement weather and Mast tm- 
portant of all, here was a Junction of reads, 
the north-south road leading from Italy to 
the Baltic, and the east-west road leading 
from France to Swabia and the Panube 
country, ‘The new town, then, would be a 
crossroads: affair, through which travelers 
from every direction would have to pass 

With the hunting lode as a central point, 
the Duke carefully planned the city of 
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Phaoceeragh fw E Gowen 
THE GATE TO SWAHRIA COULD RECTE MUCH GF CENTHAL EUR IPE S HISTORY 


hrouch the Schwobenter con the medieval road from the Gallic hinds to the Danube country. 
fedde it stants the Venerable Stork Inn and through ite portak i= the pncent Bear Inn (ee pace 
Mii. Ue the huockeroumd ties: the alry grace of the Cathedral spire. The wall painting of St 
traree gnc the Dragon wa decoration of the present ccortry, 
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THE BLACK FOREST 16 GERMANY ® STATE OF MATNE 


Formerly huze lag refte- were floated down nvere to the Riter; many went to the Netherlands 
Loieetne «cil = & moiber intustre eel sewers crater lomilly, “The wrra fos the equivalent of the 


Auncricun logeern tera, Poul Bonvan. tn tall toles thot one told of Hollandermichet, 


WHEN (CORTEZ WAS 


lo ats intmrate 
For niote Guin 400 
m the ththieentyy 
decir tion im T5415 


Freiburg. Four principal gates gave en- 
trative ta the town, “Two principal streets 
crossed the hut at tight angles and formed 
four large blocks, which were cut up Inte 
smaller blacks by narrow alleys running 
parallel ta the main streets 

Giving Pay to his imagination, the Duke 
devised a scheme entirely new to medieval 
clly planing, which caused a flutter among 
travelers of the day, whereby a series of 
ewilt-lowing brooks, supplied with water 
from the Drescam, were ditected down all 
the strevis anid alleys (eee pp. 240, 236), 

These brook«- corried away the sewage 
and insured a supply of fresh water, civing 
to Freiburg a reputation, which it has never 
lost. for cleantiness and healthfulness. 
They took the place: of washtuhs and they 
acted 45 first aid to the fire department. 
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THIS MERCHANTS HALL WAS IW USE 


twt hormones emi is added the :allure of brieht red and elttterine enidil 
yenre it fas served as the fiscul affice of the market. 
Renamuince porch of the Cathedral 


Protriding on the neh 


the only ftupertant ailditing since the 


50 Mgenious was their arranvement that 
when =moke curling trony same 
thatched reof, when flames licked about 
some flimsy wooden dwelling, when watch- 
ten shouting “PFeurio, feurio! tan through 
Lhe town, all the water could be concen- 
trated in the street of the disaster, “Thue. 
when the Guild boys, waving banners and 
armed with leather buckets, reached the 
scene a fine lake was ready for them. 


Leith 


CITY 4 “FORTV-SECONTD AND Biroanwar™ 
HATES FRow 11270 


Since a town is not a town without in- 
habitants, the versatile Duke worked out a 
plan to boost population. He named his 
aftspring Freiburg and promised freedom 
Lo any main who would live within Hs walls 
lor @ Year and a day. ‘Such intoxicating 
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Sr, es 


The decariticohs att the 
VYuems on the north -=wle 


liberty naturally drew people from far and 
near, antl within a hundre!l years of its 
founding Freburg was one of the most tn- 
portant cies of the paper Rhone 

It is astonishing how oviny of the char- 
acteristics of that Fretburg of the L2th cen- 
tury survive to-day. The walle are gone, 
cave for scultered remains here and there. 
lwo. of the gates have vanished, leaving 
ony the highly decorated and impressive 
tower entes. Martinstor ond Schwabentor: 
but the spot where the hunting lodge stood 
is still the center of the city, and the prin- 
Cipdl streets of 1120 which intersect this 
spot are still the principal streets in. 19353, 

Freibure streets have lost littl of their 
medieval savor. Within the limits of the 
original wall, the streets-ond alleys, some so 
narrow that only a German rarity, Gro thin 
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saul shile of the Cathedral por 
Architecturm) balance demanded some wdrlitional heures 
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SOME EFXTEHAS 


the Seven Wise 
In the Atal: 


To-day wears 


nN ste in Gon tast. te 


eme tench 


people, can piss in them, twist and bulge 
and bem! with sturtline abandon and o rak 
ish disregard for riatht angles 

Many of them, too, stl bear thei enn 
oll nanies, Oberlinden Squate, where a 
linden tree has stood,-according to definite 
oiticial tecord, since the mildle of the (2th 
century, has been known by the same name 
since the city was founded, 


STHEET AAMES TELE A SIORY 


Che Sale Street was the old salt market 
The Beautiful Corner, Shreet 
Shoemaker Street, Butter Alley, Grapevine 
Alley, Orphan Howse Alley, Angel Alley 
and The Presence Alley tell their own 
Stories. 

The brooks also remain. <A few, espe- 
cially in the main streets, have been covered 
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Photeeraph bey EF. Tasienugert mart 
THROUGH MANY STREETS 


CLEAR WATER FLOWS 


These thannrled brooks were a pert of the or igi! city plun, which, in 
tinkicnpated a delightful feature of Salt Lake City, Cra, 


the 2th century, 
Small bevs watle aie] sail fate in Ube. 


with gratings, and only the broken purl 
ef water tells of their existence, But in 
most of the lesser streets they hurtle along, 
open and clean and sparkling, exquisite ex- 
panses for small boys to sail boats, deli- 
cious places for youthful paddling when the 
hat di AVS Come. 

Not a few of the houses that flank these 
narrow, twisted streets date back to the 
city’s infancy. For Freiburg, unlike most 
it the towns of this frontier country, such 
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as Meidelhere, was 
never entirely razed by 
enemy hire, although it 
has belonged in turn to 
the #ahringens, to 
Atéetria, Sweden, 


France, Italy, and 
Germany. It has with- 


etoml! plmost countless 
setes and thas: tal js 
euburbe burned to its 
very walls many times. 

lt is not Tnconiinay 
to see buildings with 
13th- or J4th-century 
date plates, Some. of 
them still bear the 
nomes which were in 
we long before street 
numbers had been 
thought of. The Black 
Letter, the Golden 
Taokard, ane the 
waiter Lae cane AMON 
these: but my favorite 
ls the Howse of Old 
Simon (1460), 
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“WHEN KNIGHTS 
WERE BOLD’ 

(ine morning during 
preparation af this 
article, 29 [ scurried 
through Shoemaker 
Street on my way to 
murket. I noticed oa 
motest gray house 
which had inscribed un 
i= protruding, water- 
on-the-brain brow not 
only is hame and date 
(1351), but the names 
of jt& Varios owners. 
Freilairg real extate is 
apparenthy mot active, 

The odd thing abet 
miny of these old 
Places, however, is that you must really 
know Freiburg before vou discover them 
Stand at the fountain on the reputed site 
of the hunting Imire, for instance, and cust 
your eye up and down the intersecting 
streets on o level with the pavement. Yo 
soe wintiows full ot furniture, or satwsnges, 
or hats, or Gowers, or rows of theese extrior- 
dinary wax figures whose marked family 
rese mblance and abandoned poses gre pe- 
ciliar to Germany, 
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But raise your eves 
above the shop WEL 
dows and you are back 
in the dave of old when 
knights were bold. No 
Iwo howses are the 
same height or width 
map color: no tw pewihs 
are the same shape 
or tilt, Step gables 
mount dizzily, high- 
pike routs lurch sky- 
wird, dormer windows 
stand out like staring, 
iniisitive eves. 

Fated religious pic- 
tures—the Holy Fam- 
ily, the Bleeding Heart, 
the Annunci tion—dec- 
etate the bent or bulged 
fromts of the butlers. 
Heautifully carved and 
colored coats of arms 
surmount deep, wide 
| cai F We Eh a _ anrl in 
niches in the walls are 
pointed and rilded stat- 
ues of the Virgin or the 
saints, 


The Erermeau has 
Temained essentially 
Roman Catholic, azn 


to the Koman Church 
Freiburg im Hreiseau 
owes some of [ts most 
lovely monuments, 
Freiburg 5 Cathedral 


wis the first Gothic 
church of amy size to 
be fully completed. in 


Germany during the 
Middle Ages, It snanets 
a litthe askew, like 
everything else in the 
town, in the wiche Afiin- 
sterpiatz, or Cathedral 
square. The enormous mass, of native red 
sandstone surmounted by o single soaring 
spire of almost incredibly delicate filigree 
work, was Started soon after the foundmg 
af the city and was more than 300 years in 
building (see Hlustration, page 214), 
Architects, painters, woodcarvers, sculp- 


Every few h 





tors, 2nd masons came from every part of 


Europe to contribtte to its beanty: and the 
lone, low-reofed, heavy ily Leamed dwelling 
that housed the architects and master build- 
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SHRINES OFTEN WARBANT STUDY 


mniier]) warns along the reads near Black Forest villuees 


They tange from stiple Gaures to highly 


ers during {ts construction still remains, 
One of the altar preces wis painted by Hers 
Holbein the Younger, 

Naturally, over the three centuries of 
construction, plans had often to be changed, 
with a resulting melange of styles: Late 
Romanesque for the transemt and its two 
small towers (known as the cock towers 
becuse of the leaden cocks thal top them), 
Early Gothic for the nave, High Gothic for 
the spiré, and Late Gothic for the chor, 
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The whole, however, 16 singularly harmoni- 
nus and jhspiring. 

When, in 1513, the Cathedral was fin- 
ished it was dedicated with magniicence 
und ceremony in the presence af Emperor 
Maximilian 1, and, with the meception of 
the Renaissance south porch, added in 1420, 
it stood then essentially as it stands to-day. 


HELLS, HELLS, BELLS 
The Cathedral bells are almost as im- 


portant a part of Freiburg life as the Ca- 


thedral itself. Hosanna, familiarly called 
Susanna, is the oldest known Ave bell and 
was cast in 1258, Back in the dim past, 
when enemies had a way af suddenly ap- 
pearini at the city gates, Susanna always 
aounded the tocsin: new she rings only on 
TEry special occasions, a 
The Silver Bell, smallest of the bells, still 
jangles out its thin-slivery peal at § o'clock, 
4 quarter-of-an-hour peal intended a= 4 
wide to travelers who, after darkness Fell, 
were trying ta locate the city. | 
Christ booms out the hours, Maria tells 
the quarters, Konrad, Michael, and the 
Protecting Angel are the litte vesper bells. 
Peter at 9 o'clock warns householders to 
lowk to fires and lights, Paul at 10 an- 
nodunces bedtime, Alexander and Lambert 
ring the Salve and the Vigil, and John tolls 
Freiburg's farewell to its dead. . 
Besides the Cathedral, Freiburg has 
many other churchly remains; and I never 
cease to wonder al the enormous propor- 
tion of space occupied in the limited area of 
the ald walled city by church properties. 
Twenty cloisters were recorded at the be- 
ginning of the loth century, and same are 


still standing. The Augustine (now the 


City Museum) was probably Freiburg’s 
oldest monastery, and a l4th-century pic- 
tute shows that its original plan has scarcely 
been changed during the ages. 

Across the street and close to the historic 
linden tree (see text, page 217) is the build- 
ing that wie St. Anthony's Cloister. 

Five minutes’ walk down the street 
brings one to the enormous group of build- 
ines put up by the Jesuits in 1576, These 
were taken over by the University in 1773, 
when the Jesuits were expelled from Frei- 
burg; and were used as a prison for British 
officers during the World War. Now they 
are avain o part of the University. 

Not half a block farther on is the Peter- 
hof, a rambling, steap-shouldered place 
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with a crooked bay and high pliched roots, 
erected by the friars of St. Peter in 1580. 
Qnly a stene’s throw away js the Holy 
Ghost Hospital, which was officially compli- 
mented upon its good wine in the middle of 
the [3th century. 

A few paces down the alley that runs 
along the east wall of the Jesuit Muonas- 


tery is the Church of St. Martin and the 


Barefoot Cloister. The gray Basilica, with 
its facings of bright red, was put up hy the 
Francisean friars at the end of the 15th 
century, but even before that the cloisters 
were there. 

Tn front of the Barefoot Cloister, atop a 
atone fountain, is a statue of a tonsured, 
brown-habited, barefooted monk, This is 
one of Freibure’s dstingiished citizens, 
Konstantin Anklitzen, in religion Brother 
Berthold (see page 248). 


THE HOME OF GONPOWDER AXD THE 
CAN ANTM 


Dubbed Schwarz (Black) because of his 
uncanny skill tn alchemy, Berthold, while 
en a shill hunt for the Philosopher's Stone, 
accidentally hit upon gunpowder, His clis- 
covery was looked on with littl: faver by 
his colleagues, who, although they found 
the powder useful in blasting out sturmyjre 
an the land they were clearing for vine- 
yards, scented devil's work. 

Despite this lack of enthusiasm, before 
long Freiburger gunners were famous all 
over the country, and cannon, probably 
some of the first ever used, were being 
fred from the Schwabentor at the castle on 
the Schlossberg (1366), where Freiburg’s 
Count Egon was defying the city. Ip the 
back of the cloisters a room. is still pointed 
out as Berthold's “powder kitchen.” 

Another interesting religiow: monument 
is the Baselhof, o beautiful Renaissance 
building used as-a cloister by those monks 
of Basel who refused to subscribe to the 
Reformation. For a number of years the 
long-nesed, stringy-necked scholar, Eras- 
mus, lived here. 

The Baselhof always sees to me typi- 
cal of Freiburg's real feeling for its glorious 
past; for, although it is now so prosaic a 
place as police headquarters, its outward 
appearince temains unchanged. On the 
miznificent doorway & an embossed and 
palinted coat of arms. On the deep, terra- 
cotta front are decoratians of knights in 
armor, angels, and saints. In u niche 
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beside one of the two inregular bays i a 
gilded statue of the Virgin, with a warrior 
on-ber right ond a bishop on her left. 
Only recently did 1 discover that the 
back of the building is as impressive ae its 
front. On my way to market—muost of my 
ativentures tuke place on my way to mar- 
ket—T met a policeman leading off two 
men. So intent was the officer on his 
charges that he didn't notice me, as I 
slipped into the rear entrance of frolice 
headtjuarters on his heels; and before I was 
observed 1 had fownd a lovely scene direct 
from the Middle Ages—eloisters encircling 
a square courtyard, a crooked bay with 
tiny, slanting windows, and an exquisite 


stone doorway adorned with a beautifully. 


carved Virgin and Child und some tat little 
amtels. It opened] on a winding staircase 
with an claborate bolustrade in red and 
preeo and wilt. 

Wot all Frethburi’s histerical monuments 
are churchly, 


THE BUTCHER'S 508 WHO PUT “AMEMICA' 
ON A MAF 


Martin Waldseemiiller, the geographer 
who was the frst to put the name “Amer- 
ica” on a map, was a Freiburger. and hos 
ancestral dwelling not only still staat but 
flourishes, Martins father was a - 
ous butcher, who apparently held views un- 
popular in Germany even then, for he was 
known as “King of the Jews” and met a 
violent death. 

The family were at the tine living In 
what & now No, 9 Liwenstrasce, then the 
Pike's Head House, and Martin was a stu- 
dent at the newly estubliahed Atbert-Lud- 
wig University. Later, when Waldseemill- 
ler's “Cosmogruphiae Introductio” and the 
world map,* on which for the fret time 
the newly discovered Western World was 
called “America,” became famotts, meigh- 
bors probably remembered that a family 
of that name had lived on their street. But 
it was only recently that a tablet was placed 
over the door of the litth two-story yellow 
house, stiting that here from 1480 to 1492 
dwelt Murtin Waldseemiller, who in’ his 
famed World Atles of 1507 bestowed on 
the continent of America the name it bears. 

it is a beauty shop now, with a shiny 
hrass dich, sign of the huirdresser, swinging 


* See “The Story of the Map," in the Natowar 
Groimariic Macuoewer for Pecember, 1432, with 
special may supplement of the Wierld 


over its door, No one looking at its posi- 
tively “prissy" front would dream that it 
had weathered the storms of 450 years (see 
page 241). 
The Whale House—why “Whale” I have 
never been able to find ovt—is probably 
the most spectacular of all Freiburg’s lay 
monuments. It was built by Kaiser Max- 
imilian I, but only three years after its com- 
pletion he died, in 1519. Save fora brief 
mone when Maximilian's cheese wnat 
renbiire, 1 was never ocupltd t 
But the place has been Niticuicadi es 
up, und now, one of the town's largest <ay- 
ings bunks, it stunds, all warm red and 
littering gilt, a classical example of the 
dwelling of a prosperous medieval noble, 


THE “OLDEST INN OF GERATANY” 


Close to the Schwabentor is the Hear, 
generally Gonceded to be the oldest inn in 
Germany (page 232), There it is, a deep- 

yellow, three-story stone building with a 
high, dormer-windowed roof and maroon 
shutters, set slightly edgewise and bulging 
u lite with the bend af the siréet: birt natty 
withal and rather snapping its fingers at the 
550-0dd years that are chalked up against it, 

The Bear Ins appears on Freiburg’s 
Lown Tecords as .a going concern in 1390, 
and sinte that date the names of its pro- 
prictors are all.on file. This is something 
of a miracle when you consider that the 
poor ald Bear has kept his ground with his 
back against the city wall mod his nose un- 
comfortably near the city's most vulnerable 
gate, and that he has survived not only the 
onsiaughts of Austrian, French, and Swed- 
ish armies, but the undoubtedly hit-or-miss 
periormances of Black Berthold’s cannon. 

All Freiburg’s old buildings carry their 
ate i though, and are singularly lack- 
ing in a depressing museum atmosphere. 
They are kept up and painted, and, above 
all, lived in, About them hangs # jaunty 


‘air of character and usefulness such as you 
seein sturdy old people who refuse to be 


shelved. The Kaufhaus ( Merchants’ Hall} 
in the Miinsterplatz, an amazing example 
of Late Gothic in bright red and gold, since 
it was begun, in 1524, has been a trading 
center for the Schwarewald farmers (216). 

The thit-faced yellow Kormbhaus, or Gran- 
ary, actoss the square, with its enormous 
step gables ond its red trimmings, was com- 
pleted the year after John Cabot visited 
North America, ‘To-lay, as always, it is 
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Just within the venerable Scthwaben Gate 
elarms ttirli the oldest in Germany (ser tent 
sivictt a Cut 1otth-birthday celebration 
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the ploce where the market people store 
their wares. The mellow buff building 
beside it, which was oltl Freihbure’s cryin 
asylum, hos become a very digmiled pubic 
library, 
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With the spread of Chores brani y . Mons 
feries sprang up all over the Schwarzwald 
Sim, olthoweh the Rhine Valley plain is 
known 9s the “Garden of Germany,” the 
Schwarzwald is in an entirely different 
citepory. Bordering the streams the slopes 
ape steep, timber-covered, and not condi 
cre to agriculture, 

The flatter uplands, as in our own New 
England States, were once jce-covered and 
are consequently stony tind not highty poe 
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TO THE BLACK FOREST 
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Chae. 


ductive, That the land was not capable 
of suppirting & large population was early 
recognized by a: law nrohibiting the split- 
ting upp of farms anne the destcendiunts of 
ina owners. in these dave the land used 
to nnd still does-oo down to a Sihiithe owner, 
leaving the rest of the family to shift far 
thenvelyes 

soon the surplus population, scenting a 
market for foodstoiis a= well as for labor. 
tiled about the monasteries in swarms. 
mid the monks found themselves saddled 


with an unemployment problem, which 


that in time 
Schwarzwaled industries becwmne frmous the 
world over 
Dhie cx 
clean san 
During the of Discovery the-matufae- 
ture Tor with the 
American Indians fanned this industry to 
lever heat . 
The exploitation of Veins 
opened Up 2 mining district which was once 
mportint and whith was worked wntil a 
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1 MONUMENT TO FREIUEG 8 DEVOTION TO MITSIC 


With a. population of cnly abel 100,000, the city hers its Mincionl Theater open. living daily 
ex r haves frit SeMemtier until July, ‘This tuihtineg was erected im 1910 
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THE “WEDUTNG MAN” MUST BE 4. SALESMAN 
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Ay hn dnnditicrer, whi ole b Lhe collector, puts on bs Soniday best paral a specia] hot 


are 1, | ie cuiek 
a F ee 98 Sit La ES | be 


FREIBURG—GATEWAY TO THE BLACK FOREST 


Pak 
Coa 
trl 





1 STUDY IS TRONNETS 


Ihe chic thing tn Black Forest millinery hie fn otic of wold is the back, ond lone block ribbon 
corinne, ten curled ever the arm to kee them from trailing tn the diet, 
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rHE COFPEEPOT IS REFT BOLING 


Thit kitchen fi considered very “new-fangled” by the nethbore because aomodern cookatove, 
With a pipe that carries the snioke ouldoor:, has superseded the ob stone ranee, Munv of the olde: 


Herties till lick. chine 
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WATS ARE NARROW, DUT SELDOM 
STRAIGHT 


In the ths of frequent invasion, otirens found 
it th Ek Li hank ir rissa iam tire hearts ail eh ttibes 
The heavy beams across the street help support the 
walls-of the uncient houses: The buildin atten 
lucene thee mame’ acl elates of their sucoesehve own: 
ers throarh the In this puissmgr the 
water trench f to the [eit 


Spe fs Be 2 
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Water power led to geem-—cutting. The 
house accupied by the Guild of Gem 
Cutters: still stands, and when Marie An- 
toinette passed through Freiburg on her 
way to Frante to marry the Dauphin, the 
burghers prevented her with a thousand 
cut garnets, To-day in near-by Waldkinch 
fa larrze cem-cotting establishment, ‘This 
same water power has been used for nearly 
200 years to ron Freibure'’s silk-thread mills. 

Forests made lumbering, clock-making 
(Schwareweld clocks have wooden wheels), 
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and weoordcarving possible, Even in the 
Middle Ages Schwarzwald timber-drivers 
delivered their log rafts as far away as 
Rotterdam, 
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ep ted to hot-making and weaving, 
willows to basket-making: and the Schwarr- 
wald paddler, carrying hats and cloth, bas- 
kets and clocks, glassware and silver orna- 
ments. was known at every door in Europe. 

Even now handwork goes quietly along 
on a small scole in the forest, as if there 
had been no Industrial Revolution. Ih 
their own howes, men and women make 
clocks-and music boxes anc furniture, a3 
well as funny little wooden toys that de- 
litht the heart of the most blasé and hard- 
enet) child, 

They weave, too, and stamp the cloth 
with wootlen-block patterns, some of which 
have been in the ¢ame families for genera- 
tions, I saw a piece of linen blocked with 
alarmingly realistic-scenes from the Kesur- 
rection, and a friend showed me a table- 
cloth, used only at Christmas, on which the 
whole Jovely Christmas tale—Intant, Shep- 
herds, Wise Men, camels, and everything— 
was all hand-blocked 


VINEYARDS TN TRE THEART GF THE CITY 


The monks also planted the first-known 
vinevards of the district. As far hack a5 
the elwhth century there are vague ac- 
counts of grape-crowing and wine-making 
in Breisgau, but the carhest official record 
of such activities comes from the Holy 
Ghost Hospital in the middle of the 13th 
century, 

The most distinctive note of the Frei 
burg wine industry is that some of the vine- 
yards are actually a part of the city. In 
Colombi Park, almost the center of town. 
the sunny slopes are thriftily planted with 
vines that yield a particularly delicious 
wine, -and the Schlossbere vineyards roll 
down to the Schwabentor 

A frienc) of mine, who lives not more than 
ten minutes’ walk from the Berthold Foun- 
tain, Heel last fall a wine harvest of more 
than 790) gallons from the grapes growing 
on the hillsides behind her house (p, 245) 

Alost of the best wines of the district 
are white, or tather a delicate, fragile gold 
And this fine wine has the signal virtue 
of being amazingly cheap 

So that's that for Fretburge’s romantk 
past, which overlahe its present so neatly 
that the seam hardly shows. It also car- 
ries us on to her clam to jollity 
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‘This clinm depends upon one's standard 
of jollity. Tf you ore a student, you will 
find all that the heart could desire in the 
way of puiety, typical college gaiety that 
doesn't-seem to vary a hair's breadth the 
world over. Hut if you are seeking sophis- 
ticated night life, Freiburg will leave you 
cold; for it is essentially a university town 
and a place of retirement for people of 
wealth amd position. 

Before the World War, a. hundred mil- 
Honaires-and I don't know how many gen- 
¢rals, not to mention a grand duke, lived 
here, ‘The glory of those haleyon days is 
attested by long, stately, tree-lined) streets 
outside the old city, and by enormous 
houees of elegant, if uncertain, architecture 
set in lovely gardens. People still retire to 
Freiburg for rest anil peace, but most of the 
erent houses, reduced by the leveling hand 
of poverty, are closed or cut up into flats. 

So, meitte from student activity, Frei- 
buri's jollity 6 of a quiet, middle-aged 
niture, ond after Paul at 10 has rong the 
bedtime hour (see text, page 222), the 
streets ure usually deserted, unlese jt be 
far the throngs pouring from the Municipal 
Theater (see page 254), 

The present theater, an enormeus modern- 
ized baroque monument of yellow sandstone 
to Germany's almost sacrificial passion for 
music, was completed in DOI, Tt sents 
about 1,200 people, ifs acoustics are per- 
fect, ancl a. Clear View of the stage is possible 
from the cheapest seat in the house. 

The things, however, that really make 
Freiburg a “jolly little town’? are matters 
less material than night life or even music. 

The place is delightfully neat. I have 
lived here a wear now and To haye never 
found even an approximate slum. The 
streets, down to the smallest, are Immacu- 
lately clean, and doring the warm weather 
lowers are everywhere—in the City Gar- 
dens, In the park along the Dreisam, in the 
Open squares, and in rioting masses at all 
the windows, up ta the tiny dormers hich 
on the roofs, 


FOREST PROVISION FOR HIKER AND 
CAMPER 


The surroundings of the city, too, are 
charming, Right to its stately medieval 
pales sweeps the Schwarzwald, mile upon 
mile of pine, spruce, and fir, practically all 
owned by the Beich, but beautified ane 
made accessible by the Black Forest Asso- 
ciation, 
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Phvtageaph by FL Baeparitiet 
THE STORK 15 THE POREST FAMILY 
EMBLEM 
An in ports of sorthern Europe, the birds ari 
considered a token of pood fortune, and. il they 
leave it 36 tegatded ato premonition ‘of evil. 


Between tall, clean-limbed trees, unir- 
peded by underbrush, paths branch out 
through this vast forest. 

At every cross-trail is o signpost care- 
Tully marked with directions and distances: 
and all the recognized hikes are desiznated 
by definite insignia, so that by fallowing 
your red or blue diamond, or your green 
of yellow circle, you will be certain to 
arrive at your appointed destination. 

At every vista, too, the Association has 
placed rustic benches, where you may rest 
and look down on the valley of the Dreizam, 
flat asa floor and dotted with small yvil- 
lages; or up at the encircling mountains, 
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MODERS EDUCATION 


The rec saricletane Adhminiatrative 
iStl. Ober be iledine 


Wear cneeedod 300K (see text, page 24.35) 


offen snow-capped long after the cherry 
Ireces are in bloom; or across the vine- 
Clad hill district of the Kaiserstuhl, beyond 
which is the Rhine. 

Cin a sunny of, even more thrilling, a 
snowy week-end or holiday, the entire pep- 
ulation turns out. Railway fares, always 
cheap, are for these special occasions pared 
down for families and students, and the 
rattiy third-class coaches, which always 
seem to be running on a iat tire, are laaded 
dawn with joyous young folk bound, per- 
haps, for historic Hreisach and a swim in 
the dangerously swifl Rhine, for a dip or a 
skate ot ‘Tititee, or fot a ski run on the 
Feldberg, highest peak of the Schwarzwald 





HKICYCLE TRIPS ARE 


Bicyele trips are in high favor, and 
nether afte nor pesition deters a German 
from mounting his trusty “bike" ard tak- 
Ing to the road. [tis a rare sight on market 
dave to watch the peasant women, enor- 
mous skirts Gelling in the wind, hat 
slreamers: whizzing out behind, not infre- 
quently a cotton umbrella deftly balanced 
over a hend, cutting the air at 12 miles an 
hour a they pedal inte tow, 

Then Germans, both old and young, still 
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Albert-Ludwiz University was ceampleted in 
Cniversiy enrollment lest 


wilk, and on holidays the roads and forest 
paths are full of singing boys and girls, 
stalid’ parents with children “tl their heels, 
font] settled: men andl women loaded down 
with knapsacks and packages of food, 

To accommodate these travelers, all sorts 
of economical and camfortuble atrante- 
ments are made. For these under twenty 
who hokl properly authorized tickets and 
who travel on foot, by bicycte, or boat, but 
aot by auto or motorbike, are the Jugenmd- 
derbergen (Youth Hretels), where for les 
than 15 cents ane can get a bed. a clean 
pillow ship, and a blanket buttoned into a 
clean sheet, ae well as the privilege af couk- 
ing on the big ranges anid eating at the 
Clean, bare Lables. 

Older, but alsa economically minded peu- 
ple, patronize the Valorfreunde Maaicr 
(Friends of Nature Houses), where accom- 
modations are equally cheap. For more 
alttient travelers there are wayside inns 

It is wndewbtedly “swell” te amble over 
the beautiful countryside, past enormous 
farm buildings with the stable and living 
quarters under ane and the manure 
pile reviring nobly to the sec one-story Will- 
dows; past lush fekls where more or less 
resized cows and openly resentful horses 
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WHERE MERRY WIDOW STYLES SURVIVE 
Going to church constitutes «a ioshion chow of Gutach village, Emotmots pompons of acilet 


wool bedeck the severe while =traw hil Black velvet jackets ary emboose| with pred and white 
flower, atl shart Wik atrone are worn over Lhe billowy, firured shirts 


together plow the heavy earth; past reud- The situation mizht have been painful, 
sitle shrines aod Stations of the Cross: had not the old man réen to it. Liarmber- 
past villages where people wear the quaint ing over to a little cabmet that stone in the 
old Schwarzwald costumes without self- Herrenttswinkel (Ges Corner, where the 
consciousness’ so swell as to make one Crucifix is hung}, he drew forth o packuge 





wonder whv lees 2.0 ments of locomotion With totl-thickene clumsy hnvwers he 
have heen so pfoithlessly dmeearcied mn our untied the string, removed the cracklme 
own country. brawn. paper, and disclosed to our startled 





Cin one of these amblings [ had a: curious eves two thumbed! tin yel owed Cones caf 
experience. My husband and I had been the Nationa, Geocrapnic MAGAZINE. 
cruising about the old sthver mines mear 
Statifen (the town in which Faust died), 
when o sotlden. stom: drove us-into a small My first reaction to German schools was 
farmhouse for <helter. a heartfelt wish that they woul) not start 

We were hospitably recenved by ancoh), eer ly Fizht o'clock, Papin tally Ono 
old man and his ttle old wife. who seuterd 46 cold, dark, winter morning, did:seem rather 
uwsoon the bench thut ran around the hig awiul: but as the schiunl day ends af one, 
porcelain steve, and with great enthusiasm  [ soon got used to the early start, The 
voiced what appeared to be expressions of school year begins after Faster, and the 
welcome SUM Mer wilidav $are a mere six Weeks, mn- 

But the trouble was we couldn't wnder- ning from the Ist of Aalst lo about the 
stand a word they said, and it was soon 10th of September 
appiirent that none of our neatly enunciated Germin | Firtaei attack education ear- 
German teok with them. mest ly. All oat them, Save those certified 

“They re speaking Alemannic, one ofthe bya doctor as either mentally or physically 
oldest of the German diglects," my husband deficient, start their educa dition in the public 
told me ot lost, “T know that some of the school at the age of six. There they must 
very old people still use it, but | never remain tor eight years, unless they expect 


heard it but once before to go in for advanced learnmg. In. that 
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WHEN COWS MUST WORK IN THE Ftetps 


For plowing two mileh cows ore cetally teed, but for hauling a cow atl horse ure the 
cutivimary comiitation 





STRAW WEAVISG TS A TOUSEIRILO EXYDDSTERY 


The practice started in 1716, when a returnmng peddler brought a straw bat as-a model from 
fraly, Previously Black Forest peasania had worn felt; quickly they tured to straw. The Itln- 
eriol salesmen whe formerly roamed far and wide over the Contineot ecliing clocks (we pape 249) 
ntreiuced many other new ideas, imcluding the effort to ram canaries on o commerciu) scale, 
The corer shrine wel the lnree window wreg wre cluirectrristic of Block Forest home 
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covers mine years, mak- 
Ing the average student 
nineteen when be enters 
the university. 
hetween Getman 
AmertcGin wniver- 
cities the gulf is even 
wider than It is in the 
secondary schools. The 
tivided imo 
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Ver 15 
[wo semesters — the 
winter semester, from 
November wntil the enc 
of February, and the 
SUMLIMET éemester. from 
ipril to the end of 
Lurust. The minimun 
lime required to secure 
ihe Fh. DD, Celnee 
eicht semesters, where- 
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ire oven ontil 
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students Te ETHOOTATe to MmWwe irom With} 
versity to university, 
From the day a student embar 
life he is estivet an tis own. 
up tor what lectures he 


ks on uni- 
He 
hit, 


yersyt ‘y 
SEES 


ind after signing up he may attend them 
reonot, 03 he sees ht. No one tells him 


what to do or when to do it: no one tells 


him where to live or how, 
SS ObwiLhstancdine ‘this liberty, (German 
students are a serious lot. T am always 


impressed, not only by their active interest 
in Jectures, hut in the active way in which 
they show their interest. Here, in Freibure, 
when the professor énters the lecture roqm 
he is greeted by a discreet tattoo of feet on 
the wooden floor. 
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As he warms to his subject, his audience 
warms with him, and a hearty slapping of 
feet encejrages him to further fights, But 
he grows tecious or runs over his allotted 
Lime, fate is warned of his Lanse by 2 steady 
mad continucis scuffine, 
Freiburg s University, 
wit, was founded in 1457, 


the Albert-Lud- 
Then, a5 now, 


it was scattered about the city. In 1911 
the present Administrative Building was 
competed (seo page 235), but many of the 
departments are under different roofs, and 


some temain m the Jesuit Monastery that 
was the main building in the [8th century 

As late as the end of the 19th century 
the University rarely bad more than three 
hundred students, This past winter the 
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WHERE THE HIKGPE 15 EING 


Paths in th: Black Forest are prode] and benches are plecel af every vista. 


At eresotralls 


are Siemnosts: marked with directions ond distances. Recogniced hikes are desienated by special 


nse tet ten, pace 237), 


enrollment was 3.326, of whom -53 were 
Americans, Lack of employment is re- 


sponsible for an enormous expansion in all 
Crermin wniversities, and the attendance at 
the various higher institutions has mounted 
to something over 110,000. 


EDUCATION A REFUCE FOR THE JORLESS 


Thousands of German boys and girls-are 
being educated to the saturation point be- 
couse there & 0 olher outlet for them, and 
nota few Of these students live on pitifully 
small sums. To such students the Uni- 
versity offers much and varied assistance. 
The student card, which i§ included with 
tuition, provides medical care and hospital- 


ition. The “Mensa Academica’ ‘serves, 
for twelve cents each, lunches and dinners 
of stout soup and a choice of three nour- 
Shing dishes, but no dessert. 

Just inside the door of the Jesuit Monas- 
tery, the part of the University that T know 
best, 6 a emall bureau where students can 
have their clothes repaired, cleaned, and 
pressed for almost nothing; or, 1 that al- 
most nothing is too much, Facilities for 
doing the work themselves are placed at 
their disposal. Through the University, 
anything from skis to typewriters and text 
hocks can be borrowed for a pittance, and 
In extreme cases Students are pr wider with 
lood and service entirely free. 
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SKIERS THRONG To FELOBTEG S SLUMMItT 


Over the week-onds, when the teecless, low-cormied top af the highest mountain in the Black Foret 
E oovered with anaw, the lines are croweled| ana) their tops are piled hich with ski: 
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DTELING AGAIN [5 PREMITTED 


Representatives of the duchne ancetie of the Cale rity ted color te muon publhe paithering 
Fhe pointed swords carried on parade are Bot thode deed in the encounters. The small cops, plan, 


are iwserved jor festive oceasions (see text. nore Dah) 
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WHAT If WROKG 


Lue Rees 
i 


Phe collec cule tit tly 


oresion thot the German collegian always drinkt err 


ous ina, are pepidler during the summer scieesier 


German universities have nothing that 
ipproximates cur intercollegiate sports, mor 
any of our “dear old Alma Mater” spirit, 
probably becatise most students have at- 
tence! two, three, of even four wniversities 
belore attaining their degrees. Student 
loyalty tsconfined to societies which super- 
ficially cotresponed to our fraternities. 

In Freiburg these societies: are divided 
inte nine major classifications, with a total 
of phowt 85 eroups, and each prowp has 
its. special cap—caps of colors so lurid and 
shanes so fantastic that you wonder if the 
Mad Hatter hadn't a finger in the pie. 
There are singing societies, gymnastec. £o- 
cieties, societies of various church denom- 
nations, amd possibly twenty-five dueling 


See T eS, 


AGAIN TS LEGAL 
Although student dueling was banned 
after the World War, the practice went 
merrily along; and now, under the Hitler 
regime, it has again been declared legal 
There tvyo kindé of duele—friendly 
offairs, where the principals are bandaged 
to the chin and the two-edged sword, un- 
painted, but sharpened on both sides, Is 
manipulated from above the head; and 
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THIS Pl TURE? 


on an outing in-u Frethure park, contradict the im- 


Such excursions, to the parks aged mum 


honor affairs, where the amount of banel- 
aving aml the nature of the weapons (pe- 
tole or sabers) i decided by the gravity of 
the insult that has provoked the duel (245), 

Between love and honor, the young pen- 
themen Minar te tes each AL her Lit Previy 
successiully; but in Germany a duel-scarred 
fnce is regarded as.an asset. My daughter 
wis te ling Tite abwut an Adonis who hives 
in the fraternity howse opposite her school. 

“He's so handsome, Muddy,” she sighed. 
‘So handsome! Why, his face is simply 
carved with dueling!” 








CIIyvY MARKETS —AND ERASMIUS 


Before leaving Freibury | must mention 
a jew of the things that make if so: pent 
femh, that dehhtiul blanket word that 
means comfortable, cozy, homelike, livable, 

Take Freiburge’s markets. Nothing could 
be more gemutlich than the great City 
Market that hos assembled in the Minster- 
platz ever since there was a Freiburg. On 
Saturdays antl Wednesdays, the best mar- 
ket days, the cobbled square i covercil 
with stalls protected by cotton umbrellas 
or makeshift awnings, on which are piled 
risp, newly a ked veretbles: delictotes 


t 
fresh fruit, fish that might be improved 
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A SHINGLE CUTTER AT WORK IM THE HLACHK FOREST 


Ip on otra which is poor in tnineral, forest prodocts have been utilleed in many household jn 
crite (ene text, tie 226 The cutting of shingice: boomed a few years ago, when thotch roots 





THE GEM CUTTER'S POSTTION IS AS DISTINCTIVE AS IH TADLoOn's 


Tn past centuries Freilure wus i renownel etater of garnet cutting, Marie Antoinette, nasaine 
throucn the oty on ber way to marry the Dauphin, wie preentétd with a thoveumd garnet= Thi 
mbes Wie tle bo elicit ne: sateiactary expignoation of the worken’ posture bevond & surprised 
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Weisy, Gl dus always been dope that way 
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by a bit of ice, tripe, poultry, rich, dark- 
brewer Schwarawald honey, and mountains 
of flowers (see page 214), 

With a familiarity barn of long acquaint- 
ance, the butchers set up their stalls in the 
shelter of the Cathedral buttresses, under 
the beautiful rose window, 

The old woman who sells healing herbs 
hus sstabliched| herself inside the: magnifi- 
cent porch, along with the Twelve Apostles 
and the Wise ray Foolish Virgins, and wirls 
in charming costumes, which are different 
in almost every village, rest on the steps 
in the shadow of the Last Judgment. 

The venders of cream and butter and 
eres and cheese squat around the Renais- 
sance fountain, their wares laid out in leaf- 
lined baskets: or set to cool im the clear, 
chill water. Under the Kaufhaws arcades 
traders in anything from votive candles 
and canaries to sauerkraut and onions do 
business (see page 216). 

Aside from the regular City Murket, 
there are the seasonal markets, the apple 
market, in Karl Square, where in autunin 
the Schwarzwald farmers bring their har- 
vest, or the potato market, in a lovely little 
hidden aquare, with an old, old fountain 
ind a clump of plane trees—a square so 
securely hidden that [ almost missed out 
on my winter potatoes. The story is that 
Erasmus loved this <heltered corner. 


4 PRETZEL 15 THE INSIGNTA OF HARERS 


Then consider Freiburg bakeshops. 
There's individuality, there's character, in 
these bakeshops. Bread is made fram rec- 
ipes that go back to the days when the 
Bakers’ Guild waa one of the city’s most 
important organizations, and each baker 
has his specialties, for Freiburgers are great 
bread raters, taking it, unbuttered, even 
with their wine, 

At the Christmas season the bakeshops 
are particularly tavishing with delicious, 
crispy brown St. Nicholases, spicy ginger 
Infants, and pretzels as hig aus cartwheels. 

The pretzel, by the way, is the sign of 
the bakeshop, and over every establishment 
swing large gilded ones. In the Cathedral 
Is o stained-glass window, memorial to the 
Ancient Guild of Bakers, chastely deco 
rated with two tolls and w pretael! 
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Freibure's clement of surprise is another 
joy. Now, at the close of a year, I'm al- 
ways coming across something new—an 
age-stained fountain with a monkey reflec: 
tively watching the water trickle through 
the coconut in his hand: a gray wall em- 
bossed with the coat of arms of the Zahrin- 
gens: breath-taking view of the Ca- 
thedral spire from a framework of trees; 
an exquisitely decorated little chapel 
tucked away in the grim old Peterhof 
Monastery. 

But what makes Freilurg most gemiit- 
lich is the friendliness of its people, If 
your German is poor, they muoke every 
elfort to understand it and never laugh 
when you say silly and sometimes discon- 
certing things. The shopkeepers are pa- 
tient if you don’t know how to count your 
change, patient and flawlessly honest. As 
you gradually tise to the status of a reg- 
ular customer, they call you “Frau Dok- 
tor,’ of “Praw Professer,’ or even “Ba- 
ranin, according to the measure of their 
affection, 

The policemen and tram conductors, 
contrary to the usual opinion of German 
officials, are the most polite—L almost said 
the most courtly—of their species [ have 
ever encountered, 

Regularly on my way to town I take the 
Inst lun ta the tram on a light gallop, the 
motorman clanging his bell and the sanaliae 
tor from the back roaring encouragement: 
and when at last T make it. T am hoisted 
aboard unrebuked, greeted cordially, and 
led to a seat amicl the pleased clucks of the 
other Passengers. 

Or, again, my errands in town com- 
pleted, | may meel my tram midway be- 
tween stops, Does that Frethurg moter- 
man coldly pass me by? He does not. 
Instead, he slows up his vehicle so that I 
may comfortably run alongside to the next 
stop. 

If these attentions were lavished on me 
alone T might grow hauchty and purse- 
proud, but they are ret. Hardly a station 
on the trip ta town but some lady or gen- 
Uleman, snorting and slightly purple, is 
hauled abourd and seated, Of course, it 
slows up the journey a bit, but anyone will 
acknowledge that it is gemiitlich, 
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T JO4N WHAT WOULD 
HAPPEN LF WE HAD 


| A BLOW GUT GOING i- 
7 cs a FAST : ii | j 


K MARKS SPOTS where yourcar may lind when | 


low-cut occurs. You can't steer... Can't stip. | 





NEW LIFE-SAVING TIRE PREVENTS 





Tests prove this new tire Is 
3 times safer at high speeds 


SpAoDAY'S high sperds pener- 
ate terrific heat inside your 


tire. Rubber and fbric separate. 
A blister forms, and GROWS... 
bigger, uatil BANG! A Bliow-ouel 
And your cor shoots madly off 
the road, 

To protect you from bhow-outs, 
every oew Goodrich Safery Sil- 
verttown has the amaring Life- 
Saver Golden Ply. This invention 
resists heat. Hubber and fabris 
don't sepurote. Thus, bliscers 
don't form. Bliow-cuts are pre- 
yonted before they een start, 

Ar pruelling speeds, on the 
world’s fastest track, the oew 
Croodrich 
lasted 3 fferer as long aa first 
quality tires that did oot have this 
feature. “These Silvenowos néver 
blew. They wore right down tu 


Sufety Silvertown 


Goodrich 


Copyright, i904. The & PF. Goodrich Rubber Ca, 





the fabric but the Life-Saver Gold- 
en Ply refused to give. 

Sclontitic tests also prove that 
the Silvertown has the most skid- 
resisting tread. Its squce;ee ac- 
ion reduces danger of skidding 
to @& merino, 

Yer, Goodrich Sufety 
wns fost iit penny 
than standard tires. Look up your 
Goodrich dealer under “Tires” in 
pour classified phone book. Have 
him put & set on your car NOW] 
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“lI TOOK 5,000 FEET 
OF MOVIES” 


pojd Mr, Jowl Harria Nowell af oporinegtre le, A ia, 





“Mes, Newel | were T heel 
been on other cruises, 
bur | on hitathestly ay 
that on the Esnpinesas te 
Drain everreiinige wit 
berrer than we had eves 
cEnotiondécd ... the ship leet, rhe 


food, aod the entire crise ect 


“The English itewards were 
noticeibly satishactory... fArceiripy, 
Whine, and) genuinely interested 
tm dor coanbort and welfare, 

“The medical smi wos just os 
fod of vou could fired ashore: and 
Whe Fou heeded a goctur, pou 
could get hit a good deal quicker. 
When I developed an ulcersted 
pooch, the dentet on the ship pasi- 


ovely saved my life. 


"T cotsider the itinerary cate 


tenally well planned. 
* 7] took «2 good many 
movies, and, out of 
3,000 ferr of flim, had to 
cot only fifty az bring 
insuiiciently  interesst- 
ing to show to my friends.” 

frmondion whe bao howto jfudre 
shipa ill sai! again this year on the 
1054 crise of the Empress of Erit- 
an. Why noe join their compuny 
oon tke now fnends,... ace che 
world? fe cases very Hele more 
than decent living at home, 

Ge? civp's Pian, ititerary, fare 
ithedole .,, from your own appear 
or any Canddian Pacific othce: 
Pee Yak, Adoni. Booroe, Guaitalay, Chi 
cago, Cooctmmati, Clewelanl, Peerisia, Liv 
Angeles, Minoeaporis., Mythodbol elie, rete 


bari: Poriland, San Praitcisli, Seattle, 
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"| KNOW, SOMETHING ABOUT 





"Better Engineering all the way through sold me on Plymouth” 


"| cy «a new car? That was the 
LD jasi thouwghtin my mind when 
[ few tomy now pottot the Army 
Aeronauticn! Exhibit at the 
Century of Progress. 

“Tot one look of the new Piem- 
eoth at the Clrveler Motors Ex 
bihit...,and | got ideas! 


"[T ked the cut of its jih, to be 
vin with. But it was ite erieLnieer- 
bra that pot to me! The adeoneed 
thinking thee Chryaler Mudtors 
poopie are puting inte their care! 


NEW PLYMOUTH SI 


“Heat-revieting valves that prae- 
tically puton end te valve grind- 
ing! Self-equalizing hydraslie 
brakes...Floating Power engime 
mountings that cut oot vilmation! 


AND UP LOD, FACTORY, DETROIT 








"T looked at other low-priced card, 
too, But Plymouth got my order!” 

Any Plymouth dealer will chow 
you 20 places where it is a finer 
car than competitors. Go see itl 

* a ’ 

Standard :24loor sedan $465, 44lo0r 
sedan $51; rumble coupe #485; 
business coupe 215, De Lune: 2- 
door sedan $525; 4-d0o0r sedan $975; 
conv, coupe S95; ramble coupe 
$545; business compe £495, Prices 
dubject to change without notice. 


NOW PRICED AS LOW 
AS THE LOWEST 





VT tikes pore Chan waler— 
or oil—or a tight fon belt 
to keep a motor cool on days 
hike: { 
Hot weatherageravales the 
knocking evil ta any ear. 
Knock couses overhienling, 
Wastes oil, shortens cur life, 
nnd rin up some of the 
bigest repoir bills that cor 
owners ever have to pay, 

Bthyl goes to the lieart of 
the trouble! 

It checks overheating by 
stopping harmful knoek. It 
turns the excess heat of knock 
into POWER, 

Thats why Ethyl Gasoline 
puts new hte in old ears. 





hess, 





NEXT TIME STOP AT THE ET 


KNOCK SURE 
‘MAKES 'EM HOT! 





That's why thousands say: 
The necrt best thang te oe Greene 
Rew cur ie your present cor 
Tatty Fethrapl! 

Stop at the Lthyl pump 
today. Youll put fun into 
vour driving this summer 

And you'll save, in lessened 
repair Hills alone, more than 
enough bo offset the few extra 
pennies vou spend, Ethyl 
Gasoline Corporntion, New 
York City, 
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BEWARE OF IMITATIONS 


AY] Ether] Osanioue 
iaiel so | rral E MCs SF in Bui 
Elieh The silo ia cli ipiestel 


filets tnly ean lias just! mut las 


ia ted, Jit 


de with perlvemance., Look Jor 
FL Ealiv! crnlilvi ci ibe jeitiveja 
imp gb elon] 


The albwouuel quehte of Eelip| 
Lidttitinw ln dlimlilie Leseteskt a ihe 
Line ot oe, odd t trough 
Mifelni meperiiion of mame 


bakes fro peop. 


i PUMP 





How much chance will you give 





in the uncertain struggle you know he il face? 


[* LL fight to become the mon 
vou wat fives to be—that Little 


eon of yours: Botewill be fwd him 
2e1f handloapped? 

You con eco what lies aheoil for 
him... the hereer competinon boys 
att Up agoinel tw. 

Businecés be glvinge iia big chances 
to thoes who are trained, tn every 
beld, college men press forward to 
fall the Cpe Ba Lhey mote. 

To fight on even geruvinmacl, witke bere 
must hate a collewe education! You 
ran tuike etice te will fel In... m9 
natier what turn family iinances take, 
no inditer what happrns to you, 

The Unvon Gentral Educetion Plan 
shows the wat. This plo ba Limeciceal 
by wn teetitutiog that for ho years hos 
served all the life ingoranes needs-of 


ORGAN T £60 iy 


J aa7z 


thousands of American families, The 
plan ie within the means of alerimst 
cvery father, And tha younger Pour 
bey, thewmure eoohatilcal it ts, 

Wh beert dare wri lod ia ome Year now 
or ten, this plan eyarantees that the 
needed guney for his college train 
rg Will be ready, in cash, find por 
hel have fonds on inhich to get 
started after he groduates! 

For the sake of the boy who would 
fzht for you, cheek wp today. Leorn 
the details of this practical, prowed 
tan. The manual, "A Place in the 
Sun” ein full information, logetier 
with costs at 300 colleges, 

Sem the coupon of thir right for a 
bopy free There is oo obligation. 
[ts the first siege im omeuring tit 
lithe: bey of youre a fight chance. 


$100,000 Monk 
Lree lacome 
AW4A(Ts Youn ; 
Bow Ir Tip Coma, , 
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The Unk Gentrel Lido Jesuiare Company 
Ns Ea (iment (ibden 


Meus: wn mor ffee cae oe ities! ili dice 
witli, “a Ale in the Se” 
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THE UNION CENTRAL LIFE INSURANCE COMPANY 
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iN ASSETS 


Ve want the best ETHYL we can buy 





“Why, what's the difference between one Ethyl gaso- 





line and another—they're all the same, aren't they?" 
“That's what we thought, teo, until Fred told me 


it's the gasoline towhich Ethyl is added that counts.” 


It's always the pasolime bane Wout Sftirt with that determines 
how food the resulting gasoline will be after the Echyl Mui 
is added. In Texaco-Lthyl the base is Texaco Pire-Chief. 
Hefore anything ie added, you've got fire-engune srced aml 
power—plus an octane rate already outstanding, When 
Ethyl fluid is added to fut—you've wot just about the 


finest Ethyl gaseline that money can buy. 


three tis the Clentice of ini Fos 


= hy i | ih | Te her are rrecril Ce | . 7 r a 1 rae 
ee ve <3 Pry a tankful today at any Texaco Station. Find out for 


rogile—onpeen parking =pagee= qe s 


in gaia eee” a Ree ei yourself what a big difference there is between ‘Texaco- 
secre, Fumi FHPS- fe ate Ethyl and other premium gasoline. 


TE TEAAS COMVANY « Treeoce Petree Predict 


TEXACO-ETHYL* #722-CHiZF + ETHYL 





oFt* VE you ever ¢scaped death hy the 
Iraction of a SEES When 


WLI] 
thoughtlessly stepped almost directly inte 
the path of a fast moving automobile? he 
when you eee you were catetul 4 
crousing a-street, has a car ever whirled 
around a Scere missing you by inches? 


That time you were luc ky. 


In thin country, forty pedestrians are killed 


every day by moving cate and eight hun: 
uted are trowred—seome of them maimed 
for lal Thitty-five pedestrian accidents 


cur every hour—thati the present daily 


coe ee 
gh’; Lgl. 


Reckless drivers are directly responsible 
for part od this daily tragedy, but the major: 
ty of such accidents are the result of care 


| 
i 
lessees car dhangditiecaness cl Peoes Tins 


Although the safety traning of children by 
same schools has helped fo DCSVEnE thant 
cedents, about ten children ane still heing 
k tiles every day. Even effective signals and 
lett trathe ofheers at crowded) street cor 
Nets Le OWE ies to help thes persons who 
step ut from behind o ral val ps ir. 





Your safety and the safety of every member 
ot venir frnihy: when crossing a street of 
walking on a highway, depends on the 
develo mment of affixed habit which must 
become second mature: Make certain that 


e. very Close 


- con tel 
a : nod 
- Fall r 


‘| rie eee aa 
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the toad issclear befor vou tike a stip, 


Will you upbold the teachers who are 
Canning the children to wateh for the"Go" 
ond: Ss op” sgrils—ane will you obey 
traffic Teg ulations provided for your own 
afety? 

Send tor the Metropolitan 's-booklet “The 
Sate Walker = Memo Book.” ltt tells of t 
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cometant dwipers which thresten the 18 CON 


foot—how you and yours.can be safe walk: 


ers, Address Bex ket Department 633-N. 


ARE YOU A SAFE WALKER? 
To how rer cf ria pie ha eer Ou ree Ye 


the saa “aS VES 


i, Step of cereiconly from behind 
Puiried correor obstrectiaF . TTT! 


i. i i! fick tina rh rohia gh if fic fF 


ft. (rose srreare dia ponaliyr, « a 


if. Gat of and on webtiches fey pte 

ing trayficr. . ; Vee witha. cle bao 
5, Croan creer: withcur ofaervirig 

rage? i oe ee 
i. tirnwe af iiooree hdr apgwarst 

the eke? 5 sas ee reese 
7. Atored te the otrect Ff ie sk eee 
4, Adljw your cfitd fo Marin thie 

EST aad es a ee ee eee ee 


0, Wot with fosrenfl af ogoinef 
fraficon the reed or highway 


8. Fall to wer particular care art 


nigh F b <- e " a @ rr 


METROPOLITAN Lire INSURANCE COMPANY 


FREDERICK FL Eckrn, Parsinest -* 


“Mention the Oeogranhic 


Ot MADISON AVE, NEw York, N, Y. 
Chinas aa 
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See Firestone 
GUM: DIPPED TIRES 
MADE 
CH Contury of Piogte» 


FIA VITE you to visi tthe Firestone Factory 
W ons Exhibition Building at “A Contury of 
Progtey, fc pee the Fut ot | Prihceried iA tire 
monwerctting—code mbber being prepared 
in the nuge moaning machine— colton cords 
ebtotbing elght pounds of pure bbe fo every 
ene hundred pounds of cord in the epectaculor 
Freestone potonted Cum-Dipeing mochine—the 
oficient tire building moechine and curing mold 
Cee the dvromic exhibits ‘of Firovtone Tires— 
Battehes — Spark Plaga — Broke Lining ond 
One-Stop Service. 


The Firestone Singing Coler Fountain in the 
gardens ing marvel of beauty and the only one 
in the werld, Vocal and instrutmente!l concerts 
given every doy and night, 


Firettane—cheren by A Century of Progress” 
to roprmment the mbbor industry in the tall ol 
Sclente—graphically preantt the otd minthod 
Oo gotheing wild mwbobe in the jungle ond 
poeterning ove wmmoky fir: Also the mode 
method oy Fireifene Plantations jn Liberia, 
Ales, amd many onary sclentific exhibit. 
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TIRES = TUBES = BATTERIES 
SPARK PLUGS - BRAKE LINING 
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You yawn. You're tired... 
And you lag in your work. 


Take a minute for an ice-cold Coca-Cola, 
and bounce back to normal). @ An ice-cold 
Coca-Cola is more than just a drink. It's a 


very particular kind of drink — combin- Refresh Vow rself 


ing those pleasant wholesome substances | 
, — joan Bounce back to normal 
which foremost scientists say do most in re- 


storing you to your normal self. Really deli- 


cious, itinvitesa pause—fhe pause that refreshes, 





Brighten the cold meal 


with good hot soup! 



















Every cold meal should include one- 
hot-dish—for your greater ¢njoyment 
and for health. The sparkling, invigor- 
ating flavor of Campbell's Tomato Soup 
owakens the appetite, sharpens the sense 
of taste, makes all the cold foods more 
appealing by way of contrast: And diges- 
tion is greatly benefited. Ler Camphell's 
Tomato Soup improve many a meal 
for you this summer! 
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mot ; ; F- WITH BEDS “Ay 
Sniff AY Eases Ss | eee | P a — ; 
oche... faintness. Saif to steady 
he nerves, fo clear the head jer action, Sniff te — :' 

. =: A. direct pevenger line from Periloend te 
relive nea own lovender smelling the Orient) Modern “Oe-Closa” shigs— 
Salts —pwnoent. ouleborctine jary plecsant You ore mot rentricted ic a cortoin part 
; b | of the ship. Splendid American food — 
+g? & ing table. Smal] a HT tpociovs soloans—all ouiside rooms—ail 
&, deck, oufo cockel Soto ofall fora 13 rooms with boda, 
conta ee ey. lin A a. Paty f= ne t . ny Yekohoma 40— Kebe $144 == Shang hal 


S185— Hong Keng §$200—Monila S200, 
Rognd-the:world Tours $475 
SAILINGS 
GENERALLEE..... Aug, 14 
GENERAL PERSHING. Sept. 6 
GENERAL SHERMAN . Sept, 27 


SMELLING 


SALTS 


SPECIAL MOTHOE) Send 10¢ fo chore oddrets aod recoiee 
o trial ize porknge of Cravwn flathodora—thel del ghitul 
bin tad dey i =) Wie i 1 r 3 i . =e ia . = ; 

bath eel dhe? ecttess werter, loners oo peck like alc, Sen pouriveeal ec chat aul, for Mearatern, fall potiizeleri-areiiie 


ond teoves a plooring perfume clinging to the skin Stotes Steamship Lines, Porter Bl2g,. (Dei. Portland, Ore, 


“Tomlinson of High Point” 
discovers lron Fireman heating 




















@! gat wear Mr. S, H. Tamlinena ( 
mM High Point, of, f. tot bis real \ 


hentia] heuting cosa $470, or 


‘ nati! beret af a substuntial fuel 
} HMTIRE, wriz tor literature oF sak 
# | 
F 4 PLT Irn | Tins daador in coke 


6% fe replacing anoiber ope of B free wartery of Four hearing 

aurmmaiic firing wih an Tron Fireman ptm: Iron Fireman fs arudehds efiatalbed, 

Lotooae Goal Aoomer. His expertence wil! Liivitiseh! irment teri. 

igtereut everr pemon who page fuel bills 
Phe wearly feel coat of beating om 

home and bot water formerly averaged 

$500. werd Mr. Tiittliiienn, “A Heme’ s 


fel tos with Iron Firemen will nor eececd 
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“It’s Good to Hear Your VOICE” 


Lis very day the rele| hone will touch the wiitise heip and friendship arc so cesential. 
t 
lives of millions of people. To a modest home ladividuals employ the tclenhone in many 


F | 1 acd bn - it | | ] 7 2 
i che suburbs. 10 wth! Carry wore ft love Giierent wavs, Lie ey i ve Dinic lhe 


| i 7 z 
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tre combort and. the assurance th all as friendly, to winumore trieniship. The lonely, 
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Ts ee ee : ——— es. = - 7 
WIth fer work, will pause a little while to fort and reassurance. The triehtened, to:call 


Pilate Ter dally Ofer OF ANSWwer a weloome for aid, The gay, to share their Payery 


call from a treend. To some one clsc, the ring The value of the telephone can be measured 


r 1 Fela! = Wer TTe43 : + ; | =e : re a a ] 
of the telephone may mean Pood news about only by measuring the acorvity of the peonle 
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To have a telephone is to hold you a 
[i ; =i oo. St h6UCFAA MER TC AN TELEPHONE 


pusice in the warld af POupie —ftoO xtep . 
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INDIVIDUAL tastes 
==] may vary, but the 





desire for cultural attainment 
is constant among thinking 
people .... the time to 
begin cultural training is the 
schoo! age ..... the place 
is in a selective private col- 


lege or school . . 


.... See the National 
Geographics Educational 
Directory on the last three 


pages of each issue . . 
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Still at Lowest 
Price in History 
Easiest Terms.. 
ACT NOW! 


Y on ean still pet senuine OO) Matic Hushed 
Heat “without: work or witty installed in 
your pre sent furnace or boiler at lowest poet 
im bistery. Haniel the coul shovel and nam 
pace y berniutess 

CW0-Mate heats more homer than any 
tfhier oth bureer in the workl! Cists lesa tn 
porate than pation-wiie aycrage oot of toul- 
aomnm, dirty hand-frme! Lees Leavy a 
lise st ost anil richest in heat-unita, b ¥ UU. 
larvernment tests, 


New, Revelotionary Water Heater! Hiwiscital bother, 
triple Qaie travel, cite eet if bob water fy ho ap 
ies pleatw of hot waler for hatha, lotnben anil foundry 
ae, oe Vree, Keay Terma. See ger peorest (hha. 
Kleths dealer onlay, do write Wii oie be Pl a ve 
Heatsa Componarnes, Bhocming tian, Wo 


CRUISES 


DE LUXE 
| *2e to 959-50 


, as S. ee fpechrareepip 
. OCEAN LINERS OF THE LAKES: 


fee (eekly Saitings frow Coycogr, Defra, 
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Throagh the: fascmating Geet Lakes Losi visining hienoric 
Mietkimad dalani, Greoreiaw Tp LYCRA paladiida) , ia id, ieUatE 
| itt i AILLET Tei tt nF 1 
i. ante runs cus cruise tre TTL thuftate to Worls r bs 7 bir. | 
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Chicege, Duluth & Georgian Boy Transit Co. 
128 Wee Menma Street, Chicego, Il 


7ZAe RIGHT MEASURE 
of private school 
EDUCATION 


wil etucitian b dor « laxory. but 
If CST. i FE ay or gizi, whadhi adi 
larer Wife will poy atnfachory dividends 
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GEOGRAPHIC 


Camp Lhures tOcy 


THE NATIONAL! 
College, 
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Treai yoursel to this 
now howdoah... inke 
Pletores vou eouldn’t 
toke beform 


Ik AH on We 


ure cle eT Thins 


r pu ture-making pens 

cit all on YOuUF lem : 
‘The Koxlok Mths ti tema FobS betes Him y bee 
Law on Kodak Six-16, in the wink of o 
dhuther, ct admits ecpaph light bo give clear, 
ret snunjahiots orn éliall day fees Ith Shode,.. 
or itt Lote allernoon. 

You'll be amazed how thiv new Kodak 
multiplies pecture opportunities, 


Dene the New, Feat Film 


Kodak Siz-10 ia the senwllest roll filin 
mile for #5 « bly pies it 


fren 
And the atnart ral 


Price, with fb leita a, PS: w tith FOS, V7: other 
| j 1 hoo 
equipment nt teas, ye de ‘ke Sao ha for 24g a ty 


a a 
ictures, P; 


H Hered eal iw fue Sle 

Hot sae toke S-exponire flm—ineloding 
hidak Super Sensitive Paochromutic. Fro your 
wn use, arfor a eift, meres Ayes tiers Aaniik at your 
Geailer's. Faialirirt Kodak ¢ Co., Rochester, N.Y. 


fit Gat on Eostrran—it int a Kodak 





“Mention the Geographic—tt identifes pau.” 


NEW Electric Hedge Shear 
for Hedges Shrubs and Grass 


HESoSHE KM Fest, Fun 
TO whe 





C7 viik RARSES 


For Schoo! and Traveling 


The first seeeesity for geindt away 
be «lathe: srarked wiih CASTS 
WOVEN SAME TAPES. Ther 
pealileel:s identify all #earahles, 
peed lauodre lees, eer 
ship disputes. Permanent. neat, 
efuumrniieal Omler now from 
yeur desley of wi. 
Tefal (ifferr Seml Wie 
for nae dese of Sour 
mt frat tone Im foal 
thread on daa conmbeie 
{ _ | Imi pat. 
es. J. & J. CASH, Inc. F 
. 233d St, Eo. Merwalh, Conn., 
ar S2ULY Se. Gramercy Pisce, 
Low Gngelen, Cal. 








“SAVES HOURS Cor HARD WORK 
Trim your bodge @ to LO those faestor ond io a bettor Joh, 
Hedgubecr cute Might OF hewwy "op mally. Jit bald 
aoe a Big ig hewol hsql wa Operisn on few prin: 


ciple. a luilancad, vibration 
bELA. ra ej ce hex tench a ink bit socket, Mado hy 
eloctric tno) apeciaitets af 20 yra. eaperiones, Write far tres 


damonsiratien, 
Syracuse ae ata ehig Hed shear 


174 N. Saline St... Ssracuse, hy 









THiS MAGADANE 15 FRG OLN PRESS 


CHAMPION-INTERNATIONAL COMPANY 
MANUFACTURERS OF 
JUDD & DETWEILER., INc. 
National Geographic Paper Master Printers 


ELRISS TON PLACE AND FLORIDA AVENUE 


WASHINGTON, D, c 


and orher high-grade costed paper 


LAWRENCE Mags 


: DUES | RECOMMENDATION FOR MEMBERSHIP 
mam beret) p sees Iv THE 
fe duumberstly, $100: | 


aan piee | NATIONAL GEOGRAPHIC SOCIETY 
inne “remit ty Nem The Membership Dues, Which are for the Calendar Year, Incite 
ciprres order. | Subscription fo the National Geographic Magazine 
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To the Secretary, National Geographic Society, 
Sixteenth and M Streets Northwest, Washington, D.C. : 


IT nominate 


Occupation .___..._.. a ee 
(Thin inferinmies ia feipariicnt fur the recorda.) 


Address ; aioe og eS es 


Name "nial Artdvean af Focuaafing Afem ber 








The Valid Geographic 
DIRECTORY OF SELECTIVE 
COLLEGES AND SCHOOLS 

---CULTURE... 


I the days of Ancient Greece, culture of mind and 
body was the individual's goal, 





Selective private schools of today provide modern, cul- 
tural training, enhanced by the wisdom of centuries. 


Colleges — Boys’ Schools 
BEAVER COLLEGE ADIRONDACK-FLORIDA 
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MARYLAND COLLEGE gatetlGare | 
b>» FOR WOMEN < ¢:s 4) £1 AMP 


JEBUIT KHIR SCHDOL Fon DOTS § 
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THE NATIONAL GEOGRAPHIC DIRECTORY. 
| | Boys’ Schools Boys’ Schools 
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ONLY GENERAL HAS 
THE PATENTED FULL PLY FEATURE 


no heat producing part-way plies or breaker strips 
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shatter ordinary tires. General is The Blowout-Proof 
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to botld df, This means blowout- proof protection 
for today's fase speeds and skid-safe travel on 
General's true low pressure. In addition to the 
Rredter sufety Thats Ariart ip frarance, there is alsa the 
real economy of Geoeral’s famous big mileage. 
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